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Description 

[0001] This invention relates generally to satellite 
communications systems and, more particularly, to a 
satellite communications system having a broadcasting 
space and terrestrial segment and a mobile communi- 
cations space and terrestrial segment. 
. [0002] Cellular telephone services have been extend- 
ed to remote parts of the Earth by the use of satellite 
techniques, thereby providing many new subscribers 
with access to various telephony services. These satel- 
lite-based systems can be regional Geosynchronous 
(GSO), or global Non-Geo-Synchronous (NGSO). Irid- 
ium™ and Globalstar™ are two examples of global NG- 
SO systems, and may be referred to as Global Mobile 
Satellite Systems (GMSS). 

[0003] Direct to Home (DTH) services provide broad- 
casting services, such as television, that is typically 
transmitted by GSO satellites. In contrast, GMSS sys- 
tems or Regional Mobile Satellite Systems (RMSS) are 
designed to be efficient, cellular-like communications 
systems which provide point-to-point voice and data 
communications for mobile and portable users. In order 
to maximize the number of subscribers on a GMSS sys- 
tem, the data rate throughput of a circuit provided to a 
subscriber is typically limited to relatively low speed data 
(e.g., 2400, 4800 or 9600 BPS) and also typically uses 
highly compressed digital speech. Time Division Multi- 
ple Access (TDMA) or Code Division Multiple Access 
(CDMA) techniques are typically used with these sys- 
tems in order to place a number of users on the same 
RF channel. 

[0004] The NGSO and GSO satellite systems have 
significantly different operational characteristics. For ex- 
ample, the propagation time delays for GMSS NGSO 
systems are on the order of about 9 ms to 1 00 ms, while 
encoding and decoding operations can contribute up to 
1 00 ms of additional delay. With the higher altitude GSO 
satellites the propagation delay is 250 ms, plus an en- 
coding and decoding delay that can increase the delay 
to 350 ms or more. Furthermore, the available band- 
width of MSS systems is limited due to the small amount 
of spectrum that has been allocated for this purpose. 
However, broadcasting satellite services have been op- 
timized for full motion commercial television and high- 
speed data, and are characterized by high power down 
links which can provide service using 18 to 24 inch di- 
ameter dishes. 
s [0005] *^)fl|00Hl^or digital TV signals can be^deliv- 
» ered by several means to an uplink station, r^ter-red to 
~a"s *a feeb 9 ^ llntf, which digitizers the signal (and optionally 
compresses the signal), and then transmits J it to the GSO 
satellite. The GSO satellite translates the signal to an- 
other frequency, amplifies the signal, and broadcasts it 
to a wide service area where it is received nearly simul- 
taneously by many receivers located in the service area. 
In addition to the above-mentioned propagation delay 
of 250 ms, a further delay may be incurred during a dig- 



ital to analog conversion of the signal. The converted 
signal is then delivered to an ordinary television set or 
a high definition television set (HDTV). In general, the 
bandwidth available for these broadcast services is 

5 large, compared to that of GMSS. 

[0006] Until now satellite cellular and satellite broad- 
cast systems have developed in parallel, with each be- 
ing optimized for its own purpose. Terrestrial wire line 
systems and wireless systems, such as cellular and per- 

10 sonal communications systems, are being developed 
and optimized for transmission of voice and data, and 
in particular, transmission of personal computer data. 
[0007] Meanwhile, the use of the Internet is becoming 
wide spread, with millions of subscribers currently being 

is on-line. The merging of voice and data services with the 
Internet, as well as commercial television, is currently 
under development. In fact, it is expected that soon the 
conventional notion of the "dial tone" will be joined by a 
new concept called the "web tone". 

20 [0008] It is anticipated that future MSS systems will 
use traditional communication methods combined with 
television (e.g. picture phone), and will also utilize the 
Internet or its successor. Personal computers, becom- 
ing ever smaller, more powerful, and faster will combine 

25 with wireless communications to provide an integrated 
communications and computer system. A common 
thread between these services is the subscriber, and the 
increasing utilization of wireless telephony, the personal 
computer, and the Internet by the subscriber. 

30 [0009] However, the subscribers of mobile communi- 
cations systems currently lag in the use of the Internet 
due to the inability of these systems to provide a high 
speed data circuit or channel to the subscriber. As a re- 
sult, the subscriber experiences long delays in receiving 

35 responses of input data to subscriber requests. Sub- 
scribers to DTH systems, however, lag in the use of the 
Internet for mobiles and transportable users due to the 
inability to provide an uplink from the user to the broad- 
cast satellite and thence to the transmitting station of an 

40 Internet Service Provider (ISP) or the TV provider. As a 
result, many users may currently have three or more in- 
dividual subscriptions, one for cellular voice and low 
speed data, one for DTH television, and one for an In- 
ternet connection. Prior to this invention, there has not 

45 been a satisfactory solution to these and other prob- 
lems. 

[0010] US 5,708,963 discloses a method and appa- 
ratus for using satellites for reverse path communication 
in direct-to-home subscription information systems. WO 

so 98/1 821 5 discloses a broadcast system with a wireless 
request channel. WO 97/50249 discloses an interactive 
reverse channel for a direct broadcast satellite system. 
US 5,772,042 discloses a satellite communication sys- 
tem having a double-layered earth orbit satellite constel- 

55 lation with two different altitudes. 

[0011] According to the present invention, there is 
provided a communications system, comprising: 
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a first satellite system providing a terrestrial service 
area with a broadcast communication service; 
a second satellite system providing at least a por- 
tion of the terrestrial service area with a two-way 
communication service; and 
a user terminal comprising a transceiver for re- 
questing, through said second satellite system, 
broadcast communication service, and further com- 
prising a receiver for receiving the requested broad- 
cast communication service through said first sat- 
ellite system, wherein 

a bidirectional communications link is provided be- 
tween said first satellite system and said second 
satellite system, and 

said first satellite system includes a ground seg- 
ment controller for using predetermined criteria to se- 
lectively route the requested broadcast communication 
service to said user terminal by transmitting the request- 
ed broadcast communication service on an uplink to a 
satellite (1 ) of said first satellite system for reception by 
said receiver, or by transmitting the requested broadcast 
communication service over said bidirectional link to 
said second satellite system for reception by said trans- 
ceiver. 

[0012] The invention also provides a method for pro- 
viding data to a user terminal in a satellite-based com- 
munications system, comprising the steps of: 

operating the user terminal to log in to the commu- 
nications system using log in protocols of a non-ge- 
osynchronous orbit satellite communication sys- 
tem; 

operating the user terminal to make a service re- 
quest to the communications system using a serv- 
ice request protocol of the non-geosynchronous or- 
bit satellite communication system; and 
in response to the service request, establishing a 
link with a source of data that is coupled to a broad- 
cast satellite communication system, wherein the 
method further comprises: 

using a predetermined criteria, selectively de- 
livering data from the source of data to the user 
terminal through at least one satellite of the 
non-geosynchronous orbit satellite communi- 
cation system or delivering data from the 
source of data to the user terminal through at 
least one satellite of the broadcast satellite 
communication system. 

[0013] A hybrid satellite communications system em- 
ploys at least two satellite-based systems that can be 
regional GSO and global NGSO. When combined in ac- 
cordance with the teachings of this invention the hybrid 
system is enabled to serve, with a single architecture, 
the entire global community with optimized delay, high 
quality signals of many types. 



[0014] In accordance with the teaching of this inven- 
tion one or more broadcasting satellites at high altitude, 
such as GSO, are combined with a NGSO satellite sys- 
tem, such as a Low Earth Orbit (LEO) or a Medium Earth 
s Orbit (MEO) system, to provide efficient access to Inter- 
net services, interactive television, and other services 
for mobile and fixed users. 

[001 5] The merging of the functionality of different sat- 
ellite-based systems, particularly for mobile applica- 
10 tions, provides a technique for identifying users and a 
technique for allowing users to access various net- 
works. Further provided is an ability to charge reasona- 
ble amounts for access to bandwidth, and a multi-serv- 
ice capability with a single subscription. The satellite cel- 
15 lular system, with its highly developed mobile roaming 
identification, registration, and authentication system, 
provides a means for enabling a user, even when roam- 
ing, to access broadcast services. 
[0016] Examples of the present invention will now be 
20 described in detail with reference to the accompanying 
drawings, in which: 

Fig. 1 is a block diagram of a satellite communica- 
tions system in accordance with a first embodiment 
25 of this invention; 

Fig. 2 depicts a GSO and a NGSO satellite constel- 
lation serving geographically distributed terrestrial 
service areas, which are linked together through 
30 terrestrial data and voice communications net- 
works; 

Fig. 3 is a perspective view of an embodiment of a 
user terminal in accordance with an aspect of this 
35 invention; 

Fig. 4 illustrates an embodiment of a vehicular user 
terminal in accordance with a further aspect of this 
invention; 

40 

Fig. 5 is a block diagram of a satellite communica- 
tions system in accordance with a second embodi- 
ment of this invention; 

45 Figs. 6A-6F each depict an embodiment of a system 
architecture and show relationships between the 
NGSO and the broadcast GSO satellite systems rel- 
ative to a broadcast feederlink station, a gateway, 
and a user terminal ground segment; 

50 

Figs. 7A-7H each illustrate a mode of operation of 
the broadcast communications system; 

Fig. 8 is a block diagram of the broadcast feederlink 
55 station shown in Figs. 1 and 5; and, 

Figs. 9A-9I are logic flow diagrams that illustrate the 
operation of the broadcast communications sys- 
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tern, wherein Figs. 9A-9D depict various log on and 
authentication steps, Fig. 9E depicts a broadcast 
setup session, Fig. 9F depicts a method to initiate 
a two-way broadcast/interactive mode session, Fig. 
9G depicts the operation of the system during the 
two-way broadcast/interactive session, Fig. 9H de- 
picts the operation of the system during a broad- 
cast-only session, and Fig. 91 depicts the steps per- 
formed to terminate a broadcast session. 

[0017] Fig. 1 is a block diagram illustrating a general 
architecture for a first embodiment of a satellite-based 
communication system in accordance with the teach- 
ings of this invention. Two satellite constellations are 
shown in the diagram, with one constellation being po- 
sitioned higher in altitude than the other. For conven- 
ience, the higher altitude system will be referred to as a 
GSO constellation having one or more broadcast satel- 
lites 1 . The second constellation will be referred to as a 
NGSO constellation 7 having NGSO satellites 7A. The 
broadcast constellation, higher than the NGSO constel- 
lation 7, can be Geosynchronous (GEO), Medium Earth 
Orbit (MEO), or in various High altitude circular or Ellip- 
tical Orbits (HEO), and may use orbits such as Loopus, 
ACE, or Molnya orbits, or any other suitable orbits. While 
the high altitude constellation will be referred to hereaf- 
ter as a Geosynchronous system, it should thus be kept 
in mind that the teachings of this invention are not limited 
to the use of only a GSO broadcast satellite. The lower 
altitude constellation 7 may be in any set of orbit config- 
urations, but generally will use inclined circular orbits or 
polar orbits. However, constellations of elliptical orbit 
satellites or combinations of elliptical and circular-orbits 
can be used as well. In general, the orbit of the low al- 
titude constellation 7 does not need to be inclined but 
may instead be equatorial, polar, or any other configu- 
ration, including sun synchronous. Thus, while in the en- 
suing description the NGSO constellation 7 will be re- 
ferred to as a Low Earth Orbit (LEO) constellation using 
an inclined circular orbit of less than 2000 km, the teach- 
ings of this invention are not limited to the use of only 
this particular type of NGSO constellation which may al- 
so use, by example, a Medium Earth Orbit (MEO). 
[001 8] Suitable, but not limiting, types of LEO satellite 
systems that can be used to implement the teachings of 
this invention is described in U.S. Patent No.: 5,61 9,525, 
"Closed Loop Power Control for Low Earth Orbit Satel- 
lite Communication System", by R.A. Wiedeman and M. 
J. Sites; U.S. Patent No.: 5,448,623, "Satellite Telecom- 
munications System Using Network Coordinating Gate- 
ways Operative with a Terrestrial Communication Sys- 
tem", by R.A. Wiedeman and P.A. Monte; and U.S. Pat- 
ent No.: 5,303,286, "Wireless Telephone/Satellite 
Roaming System", by R.A. Wiedeman. 
[0019] The at least one GSO broadcast satellite 1 is 
positioned at a location in an equatorial orbit and is able 
to illuminate, with RF energy, a desired service area 2. 
A Broadcast Feederlink Station (BFS) 3 is located so 



that it can complete a link to the GSO broadcast satellite 
1 . This link is referred to herein as a broadcast feeder 
uplink 4. The BFS 3 may or may not be located within 
the service area 2. A broadcast feeder downlink 5 con- 
5 nects the satellite 1 to a user terminal 6 within the service 
area 2. The NGSO satellite constellation 7 is at a lower 
orbit that the GSO satellite 1 , and may be a LEO system 
as described above. 

[0020] A point-to-point communications link station, 
also referred to as a gateway 8, is terrestrially located 
so it can both complete links to the NGSO satellite con- 
stellation 7 and to user terminals 6 located in the service 
area 2. The gateway 8 provides two-way feeder links 9 
to the satellites 7A of the NGSO satellite constellation 
7. At any given time there will typically be two or more 
NGSO satellites 7A in view of the gateway 8. Therefore 
there is at least one, but generally more than one, sets 
of communications antennas and equipment at the 
gateway 8. The NGSO satellite constellation 7 relays 
data on the feederlinks 9 to and from the user terminal 
6 using two-way user service links 1 0. The two-way links 
can be through a single satellite 7A or, preferably, 
through two or more of the visible satellites 7A for ena- 
bling diversity combining of the signals in the user ter- 
minal 6 to avoid blocking, shadowing, and link fading. In 
like manner the GSO broadcast satellite constellation 
can include two or more satellites 1 for providing diver- 
sity. The gateway 8 can be connected to the Public 
Switched Telephone Network (PSTN) 11 and thence to 
other terrestrial cellular or public land mobile network 
systems (PLMNS) 12 or private networks 13. The gate- 
way 8 is preferably also connected to the BFS 3 with a 
terrestrial intra-system data link 1 4. This link can be ded- 
icated for this purpose or can use the facilities of the 
PSTN 1 1 . In another configuration an intra-system link 
terminal 15 communicates with the BFS 3 over optional 
intra-system RF links 16. The links 16 are preferably 
made through the GSO satellite constellation, however, 
the NGSO constellation 7 can be used for this purpose, 
as could another satellite system which can be LEO, 
MEO or GEO. 

[0021 ] Overall system control and resource allocation 
are managed by a ground operations control center 
(GOCC) 17 and a satellite operations control center 
(SOCC) 1 8. These centers can be centralized or distrib- 
uted into several regional centers. The gateway 8 and 
the broadcast feederlink stations 3 are connected to the 
GOCC 17 with a ground data network (GDN) 19. 
[0022] The BFS 3 is connected to one or more Internet 
Service Providers (ISPs) 20 or other broadcast service 
providers 21 . The ISP 20 in turn connects to the world- 
wide web (WWW) of the Internet 50 and provides many 
services to the user, usually through the PSTN 11. 
[0023] Many different service areas and sets of the 
foregoing equipment can be connected in a network. 
Fig. 2 shows an example of a worldwide network with 
the populated areas of the continents subdivided into, 
for example, three service areas A, B and C. Other im- 
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plementations could subdivide the entire surface area 
of the Earth into service areas, including the oceans. 
Generally, the service areas conform to geo-political 
boundaries composed of countries or sub-regions within 
countries. Several countries can be served with one 
service area, or individual gateways 8 can share and 
serve multiple service areas. Not all service areas will 
necessarily have the broadcast equipment segment 
shown in Fig. 1 (e.g., the BFS 3). 
[0024] In the example of Fig. 2 three sets of equip- 
ment are shown, but as explained before there may be 
many sets. Set A and Set B have all of the equipment 
(gateway 8, BFS 3, ISP 20), while Set C does not include 
the broadcast equipment (e.g., the BFS 3). As dis- 
cussed before, these various equipments are inter-con- 
nected by the PSTN 1 1 , GDN 1 9, and the Internet 50. A 
GOCC 17 is shown associated with the equipment Set 
A, but may be located anywhere in the network. 
[0025] Many types of user terminals 6 are possible 
which can interwork with the system constructed around 
the principle of a combination of the cellular-like opera- 
tion of two-way links combined with broadcast receive- 
only downlinks. Fig. 3 shows an example of one type of 
user terminal 6 useful for interconnecting with the Inter- 
net 50. In this example the user terminal 6 includes a 
satellite cellular telephone (SCT) 22 that is connected 
to a computer 23, such as a laptop computer, or that is 
connected directly to a Broadcast Interface Unit (BIU) 
24. The SCT 22 includes a transceiver that is capable 
of transmitting RF signals to and receiving RF signals 
from the satellites 7A of the NGSO constellation 7. The 
BIU 24 provides a RF receiver for receiving the downlink 
transmissions 5 from the GSO satellite 1 , and further 
provides a logical interface to the BFS 3. The BIU 24 is 
equipped with a broadcast receive antenna 25 which 
may be movable or steerable, using for example an op- 
tional satellite navigation unit 26, so as to aid in pointing 
the BIU antenna toward to the GSO satellite 1. The 
broadcast feeder downlink signal 5 is received from the 
BFS 3 via the GSO (or other altitude) satellite 1, while 
two-way links are established between the gateway 8 
and the user terminal 6 via the NGSO constellation 7, 
using the SCT 22. The two-way links enable the user 
terminal 6 to acquire the hybrid system, and may also 
be used to receive data through the NGSO system when 
the data is not received from the GSO system. Also 
shown is a video receiver 6a, such as a television, to 
which desired programming can be directed from the 
BSP 21 via the BFS 3, broadcast satellite 1 , and BIU 24, 
in accordance with an aspect of this invention: 
[0026] Using data that is imbedded within the header 
information, or otherwise prepended or appended there- 
to, the BFS 3 determines whether to route response the 
data packages or files through the two-way links 9 and 
1 0, via the lower speed and lower delay link through the 
NGSO (e.g., LEO) constellation 7, or instead over the 
broadcast satellite links 4 and 5 with their higher speed 
but longer delay. Generally, graphically intensive data, 



format data, and long file transfers are sent over the 
higher speed broadcast links 4 and 5, while responses, 
small files and short commands from the ISP 50, which 
are delay sensitive, are sent through the two-way links 

5 NGSO links 9 and 1 0. Since the location of the user ter- 
minal 6 is known, the BFS 3 is enabled to calculate the 
different link geometries and distances and determine 
the actual delays in message deliveries. If desired the 
BFS 3 can coordinate message delivery to the user 

10 computer 23 by internally buffering or otherwise delay- 
ing one or more responses so as to ensure that the data 
arrives at the computer 23 in an expected, logically cor- 
rect time sequence. 

[0027] A typical example of the operation of one type 
15 of user terminal 6 is now provided in the context of log- 
ging on to the system. The user, after unpacking the user 
terminal 6 and assembling same, notes his approximate 
location. This location can be obtained by the use of a 
navigation aid such as GPS or Loran, a map, by entering 
20 a zip code into a program in the computer 23, by dead 
reckoning, or any other means. In any case, using an 
approximate latitude and longitude and knowledge of or 
an estimate of which service area the user is located 
within, the user obtains an approximate azimuth and el- 
25 evation angle to the GSO satellite 1 from the computer 
23, or from a printed look up table in a user instruction 
manual, or by any other suitable means. The user then 
orients the broadcast receive antenna 25 to the signal 
from the GSO satellite 1 either manually or automatically 
30 by using built-in electronics and mechanical devices, 
such as a pointing device embodied in the satellite nav- 
igation unit 26. The satellite 1 can emit a signal to aid 
the user in this process. The overall procedure may use 
a technique similar to that used by consumers of DTH 
35 television to acquire the downlink from a DTH satellite. 
For example, an indicator light on the BIU 24 which 
flashes faster or brighter when the signal is acquired 
may be used. 

[0028] It should be noted that the foregoing procedure 
40 may be avoided if the BIU antenna 25 is an omni-direc- 
tional or a near omni-directional antenna. However, in 
this case additional RF power is required to be transmit- 
ted by the broadcast satellite 1 . 

[0029] In any case, once the broadcast signal is ac- 
« quired, circuitry within the BIU 24 locks to the signal and 
determines the identification of the satellite 1 that the 
BIU 24 antenna 25 is pointed at or locked to. The satel- 
lite ID is passed to the computer 23 or otherwise dis- 
played on the BIU 24, and indicates that the BIU 24 is 
so active and ready. The user then, or in parallel, activates 
the SCT 22 for- requesting network access. The SCT 
22 acquires the NGSO satellite constellation 7, forms a 
service request, acquires the potential gateway num- 
bers and transits the service request. The NGSO sys- 
55 tern (gateway 8) then performs a position location of the 
user. Those gateways 8 that receive the user's access 
service request check the user location supplied either 
by the SCT 22 (which can use the optional satellite nav- 
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igation unit 26) or by triangulation using well-known 
methods. In any case, if the SCT 22 is within a gateway's 
service area 2, that gateway begins the access authen- 
tication process while other gateways ignore the user. 
[0030] It is noted that a network coordinating gateway 5 
of a type described in the above referenced U.S. Patent 
No.: 5,448,623 can also be used to assign the user ter- 
minal 6 to a certain terrestrial gateway 8 (or to itself if 
appropriate.) 

[0031] In any event, in parallel the gateway 8 queries 
various data bases, using a SCT 22 identification (ID) 
number transmitted with the service request (or by other 
means), to determine if the user terminal 6 is within its 
home location or is roaming. The BIU identification 
number may be used as well. The gateway 8 then sends 
the user the serving gateway number, synchronization 
and timing information, if necessary, and other informa- 
tion required to acquire the NGSO system. Meanwhile 
one or more authentication processes are completed 
and the SCT 22 ID number, location, and the authorized 
services for the SCT 22 are entered into a home location 
register (HLR) or into a visitor location register (VLR) 
data base from data supplied from the GW HLR or the 
user's HLR. The gateway 8 then forms a ready for serv- 
ice message and transmits it to the SCT 22 via one or 
more satellites 7A of the NGSO constellation 7, which 
in turn can display the results on one or more of the SCT 
22, the BIU 24, or the computer 23. The user may then 
request additional services, place telephone calls, send 
or receive facsimiles, and request or activate many oth- 
er services including connection to the Internet 50 with 
slow speed two-way connections via a conventional dial 
up modem 23A in the computer 23. 
[0032] In accordance with an aspect of this invention, 
and in order to provide a fast Internet connection at po- 
tentially lower cost to the user, and/or to obtain en- 
hanced services, the user can request the enabling of 
the broadcast feeder downlink 5. In order to enable the 
broadcast feeder downlink 5 the user sends a broadcast 
enable message to the gateway 8 via the SCT 22 and 
the two way NGSO links 9 and 10. This message can 
be sent with a special signal from the keypad of - the 
SCT 22, or with a computer 23 software generated data 
message, or with a BIU 24 generated message. The 
gateway 8, after receiving the message requesting that 
the broadcast service be enabled, proceeds to process 
the request. This enabling procedure may be accom- 
plished by detecting the service request within the gate- 
way 8, or the user may dial a number at the BFS 3 and 
send the request directly to the BFS 3. Assuming the 
first case, and after verifying that the user has authori- 
zation to obtain a broadcast link, the gateway 8 sends 
a message over the intra-system data link 14 (or the RF 
intra-system data link 16) to the BFS 3. This message 
contains a user identification, which may include the 
SCT 22 ID, and/or other information as to the type of 
equipment available (i.e. modem speeds, type of BIU 
24, etc.). The user's ISP 20 identification and available 



services may also be provided. 
[0033] Considering now the setup operations at the 
BFS 3, the service request message from the user is 
received and various processes are performed. These 
processes may include further authorization and/or ver- 
ification of user passwords (if required). Other process- 
es include the verification of available resources on the 
satellite 1, as well as determining which satellite trans- 
ponder or frequency or channel to tune to, as well as 
which portion of the bandwidth within the transponder, 
channel or set of frequencies within that transponder or 
channel or set of frequencies is to be used. At this stage 
the BFS 3 may also obtain ISP 20 authentication, if de- 
sired. The BFS 3, after reception of the user's identifi- 
cation and service request, can either verify the sub- 
scriber at its own database or user location register 
(ULR), which may be a visitor or home location register 
(VULR or HULR), to determine if the user is an author- 
ized subscriber of that station. If the user is not, then the 
subscriber may be a subscriber of one of several ISP's 
connected to the BFS 3. If this is the case, a message 
may be formed and sent via a terrestrial line or a satellite 
link, or other means, to the subscriber's ISP 20. Further 
verification, notification of availability of service, or other 
functions can be performed and messages are then sent 
to the BFS 3 (if necessary), for assignment of services. 
Finally, various resource allocation and ready to broad- 
cast enable messages are formed and returned to the 
gateway 8 over terrestrial or satellite intra-system links 
14 and/or 1 6 for delivery to the user terminal 6. 
[0034] The gateway 8 then sends the appropriate 
broadcast satellite 1 identification number and other 
synchronization information to the SCT 22 over the NG- 
SO constellation 7 two-way links 9 and 10. This infor- 
mation is received by the SCT 22, and after demodula- 
tion and decoding, is sent to the computer 23 or to the 
BIU 24 which in turn determines if the serving satellite 
1 is the same satellite as the one that was automatically 
or manually pre-acquired by the user with the BIU 24. If 
the satellite ID matches the one now held at the BIU 24 
or the computer 23, the user terminal 6 signals the user 
audibly or visually (or both) that the broadcast system 
has been acquired and to stand by for further authori- 
zation. If not, the user is notified that the "wrong" satellite 
has been acquired, and the user then may either man- 
ually or automatically revise the pointing of the broad- 
cast receive antenna 25 to acquire the correct GSO sat- 
ellite 1 . Alternatively a message can be sent by the SCT 
22 to request the assignment of another GSO satellite 
1 . The computer 23 software can aid the user in the re- 
acquisition of the GSO satellite 1 . The BIU 24 then sig- 
nals re-acquisition and notifies the user that the system 
is ready. The BIU 24 or-the computer 23 forms a ready 
message and sends it to the SCT 22, which relays the 
ready message to the gateway 8 signifying that the user 
terminal 6 is ready and has acquired the pilot or guide 
signal from the correct BFS 3, via the GSO satellite 1 . 
[0035] The gateway 8 then proceeds with the two way 
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service setup upon receiving the enable message from 
the BFS 3. The enable message can include the follow- 
ing information elements: an enable O.K. signal, and the 
GSO satellite resources to use for broadcast reception 
(e.g. transponder number, channel number, modulation 
type (if necessary) and any other link information re- 
quired to interface the BIU 24 to the broadcast satellite 
1 . Upon reception by the gateway 8 of enable message 
(s), the gateway 8 proceeds with the call/Internet access 
setup, with the Internet connection using standard TCP/ 
IP or other suitable protocols. 

[0036] To begin a session the user performs an action 
either by a computer selection from a key board, a 
mouse click or other means, or by a command selection 
from the BIU 24. In any case a begin session service 
request is formed and is relayed to the SCT 22. The SCT 
22 then relays the message to the gateway 8 over the 
two way NGSO satellite links 9, 10. 
[0037] The gateway 8 next sends data to the BIU 24 
including, for example, the broadcast satellite trans- 
ponder and channel information in addition to any other 
link information required by the BIU 24 to access the 
broadcast feeder downlink 5, such as TDMA time slot 
designation, synchronization, and other information. 
This step may be accomplished after two-way links are 
established, or it can be accomplished prior to two-way 
link setup using paging and access channels between 
the gateway 8 and the user terminal 6, via the NGSO 
constellation 7. The gateway 8 then sends two-way link 
set up information to the SCT 22 using standard proce- 
dures for the NGSO system. This may include FDMA 
channel assignment(s), TDMA slot number(s), CDMA 
spreading code(s), satellite IDs, beam numbers etc., 
and any other information necessary to set up the two- 
way links via the NGSO constellation 7. 
[0038] Upon reception of the two-way signal/link as- 
signments and the broadcast link assignment data, the 
SCT 22 performs two tasks in parallel or in series. First, 
it shifts its frequencies of operation to the assigned fre- 
quency set for two-way communications, then synchro- 
nizes to and/or otherwise acquires the service downlink 
signal 1 0, and reports success to the gateway 8 over 
the two-way link. Second, the SCT 22 sends the broad- 
cast link information to the BIU 24> either through the 
computer 23 or through a direct connection (not shown 
in Fig. 3). The BIU 24 uses the provided information to 
acquire the desired broadcast feeder downlink signal 5. 
The BIU 24 then signals the computer 23 that the BIU 
24 has acquired and is ready to establish connectivity. 
The computer 23, or the BIU 24, then formats a mes- 
sage to the SCT 22 which in turn relays the ready to 
receive signal to the gateway 8 via NGSO constellation 
7. All units then go to standby, waiting for a begin ses- 
sion command. 

[0039] Upon receiving the begin session command 
the gateway 8 formats a message to the BFS 3 indicat- 
ing that the user terminal 6 is ready to proceed. The mo- 
dem 23A of the computer 23 is then linked to the ISP 20 



for two-way transmission at the proper data rate for the 
modem. This process may take several exchanges of 
messages using the SCT 22, the satellites 7A, gateway 
8, the intra-system link 1 4, and the ID of the BFS 3 cou- 
5 pled to the ISP 20 or other providers of other information. 
The data rate for the modem 23A, limited by the two- 
way link data rate, is then established and the user ter- 
minal 6 is ready to begin. An optional acknowledgment 
signal to the gateway 8 can indicate to all units to begin 
the session by signaling via the two-way links 10. After 
reception of the begin session command by the SCT 22, 
and its relay of the command to the computer 23, the 
user terminal 6 notifies the user either audibly or visually, 
or both, that he may begin the session. All units then go 
to begin session standby. 

[0040] By using software in the computer 23 to access 
the ISP 20 in a normal manner the user begins an Inter- 
net session, if the user has not already been authorized 
at the ISP 20, by entering with a keyboard or an external 
input device (e.g. mouse) a set of commands which may 
include a user name and a password.. This information 
is digitized and sent from the computer 23 to the two- 
way link 10 via the NGSO SCT 22, the satellite(s) 7A, 
and thence to the gateway 8. Upon receipt by the gate- 
way 8, and after an optional position location operation 
to determine if the user terminal 6 is still within the serv- 
ice area 2, the gateway 8 relays the user's information 
via the intra-system link 14 or the intra-system RF links 
16 to the BFS 3 and thence to the ISP 20. The ISP 20 
authenticates the user, if it hasn't already done so, and 
sets up the session by sending the opening screen data 
to the BFS 3. 

[0041] The user interactive session then begins. Ei- 
ther the user can initiate commands and/or send data, 
or the ISP 20, from internal or external command gen- 
eration, can initiate commands and/or send data. If the 
user initiates a command and/or sends data, it is routed 
through the NGSO constellation 7 to the gateway 8 and 
thence to the BFS 3 and thence to the ISP 20. If the ISP 
20 initiates the command and/or sends data to the user 
it is routed to the BFS 3, and thence to a Response Man- 
ager (RM) 3A to make the routing of the message or file 
decision. The RM 3A then decides if the response is ur- 
gent. If yes the response is routed to the gateway 8 for 
transmission to the user over the NGSO network 7. If 
the response is not urgent it is routed over the broadcast 
link 4,5 to the user 6. 

[0042] Various user initiated commands and/or data 
routing are now discussed. The user initiated com- 
mands are issued from the BIU 24 or the computer 23 
or from some other device connected to the BIU 24. 
These commands and/or data are formed into a mes- 
sage, packetized and prepared for transmission. The 
packets are integrated into a data stream and routed to 
the SCT 22 for transmission. The SCT 22 relays the 
message to the gateway 8 via the NGSO satellite con- 
stellation 7. The gateway 8 then relays the information 
to the BFS 3 which in turn relays it to the ISP 20. Gen- 
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erally, a response is formed, either by an external net- 
work connection (such as a web site) or other means, 
or by an internal means within the ISP 20 network. In 
any case the response is sent to the BFS 3 by either the 
external or internal network. The response is received 
at the BFS 3 and routed to the RM 3A within the BFS 3. 
The Response Manager 3A, using various algorithms, 
makes a decision according to threshold values as to 
the routing of the response. Generally, urgent respons- 
es are routed to the user via the NGSO constellation 7, 
and non-urgent responses via the broadcast link 4,5. 
[0043] The response data and/or files that are marked 
as being urgent are marked for delivery and immediately 
sent to the gateway 8 response processor. The gateway 
8 receives the response and relays the command and/ 
or data to the SCT 22 via the NGSO constellation 7. The 
SCT 22 receives the response over the two way link and 
delivers it to the BIU 24 and/or the computer 23 for fur- 
ther action. The BIU 24 or the computer 23 checks for 
a command to stop the session and, if present, the user, 
the BIU 24 or the computer 23 initiates a stop session 
command. If a stop session command is not present the 
system stands by for further commands and/or data. 
[0044] For the case of non-urgent commands the re- 
sponse data and/or files that are not marked as being 
urgent are routed to a non-urgent response processor 
where the nature of the data is investigated and various 
parameters of the incoming data are checked to deter- 
mine if a threshold is exceeded. A decision is then made 
as to the routing of the response. Small files or data 
deemed desirable for transmission over the NGSO sys- 
tem 7 are marked for transmission by the NGSO two 
way links 9, 10. The data is then routed to the gateway 
8 response processor where the process proceeds as 
described before. Larger files or data deemed desirable 
for transmission over the broadcast system are marked 
for transmission by the one way broadcast links 4, 5. 
The data is sent to the BFS uplink processor, is integrat- 
ed into the uplink data stream, and is then transmitted 
to the BIU 24 via the broadcast satellite 1 . The signal is 
received by the receiver of the BIU 24 where it is deliv- 
ered to the using equipment for action. The BIU 24 or 
the computer 23 checks for the command to stop the 
session as described above for the urgent command or 
data case. 

[0045] The following is an example of the operation of 
an interactive session with an ISP 20. Assuming that this 
interactive session is with an ISP 20 and the opening 
screen is selected, the ISP 20 either triggers a stored 
screen in the computer 23 or sends a screen via the 
broadcast links 4 and 5. The user then inputs a target 
Internet access address and selects enter or otherwise 
indicates to the software in the computer 23 that he 
wishes to receive a selected WWW page or other data. 
This request is sent to the gateway 8 via the SCT 22 
using the two-way links 9 and 10. The gateway 8 relays 
the request to the BFS 3 via the intra-system data link 
14 or other means, which could include the PSTN 11. 



The BFS 3 in turn relays the request to the ISP 20. The 
ISP 20 in normal manner formats the data request and 
delivers it to the Internet 50 which routes the request to 
the selected Internet 50 data server having the address 
5 indicated by the user. The selected Internet server then 
sends the appropriate file via the Internet 50 to the ISP 
20 which may in turn add, if not already present, broad- 
cast vs. two-way link selection information according to 
the nature of the file (e.g. length, numbers of files, types 
of files, etc.) or other information that allows the BFS 3 
to determine a preferred routing for the returned data, i. 
e., routing over either the broadcast GSO links 4 and 5 
or over the two-way NGSO links 9 and 10. 
[0046] Assuming that the user has requested a large 
file or set of graphics to be delivered to the computer 23, 
the queried target server of the Internet 50 sends the 
data to the ISP 20 where it is processed and forwarded 
to the BFS 3. The BFS 3 may strip off the broadcast vs. 
two-way link selection information and associates the 
user requested data with the assigned resource, with 
the appropriate satellite 1 transponder and channel, and 
optionally with other information such as a receive time 
slot, a CDMA code, or any other information necessary 
to allow the BIU 24 to identify its signal from among the 
many being transmitted. The data is then encoded, 
modulated, up-converted and transmitted to the GSO 
satellite 1 on the broadcast feeder uplink 4. This trans- 
mission can be at a very high data rate, such as 400 
MBPS. The GSO satellite 1 repeats this signal after fre- 
quency translation and transmits the signal back to the 
Earth. The BIU 24 receives the signal using the antenna 
25, recognizes its assignment address, or code, or other 
means of identification, and is then able to retrieve the 
desired high speed data packets from the incoming data 
stream. After decoding and buffering, the BIU 24 sends 
the desired file(s) to the computer 23 which, using its 
software, displays and/or stores the requested informa- 
tion in a conventional fashion. 

[0047] The BFS 3 can be programmed so as to base 
its selection of GSO or NGSO links on, by example, a 
fixed file size and/or a fixed file type. For example, all 
files greater than a predetermined number of bytes, or 
all files containing graphics, are always sent over the 
higher speed GSO links 4 and 5. Alternatively, the BFS 
3 link selection criteria can be made adaptive. For ex- 
ample, during periods of actual high user demand, or 
predicted high user demand, for the NGSO constellation 
7 (it being remembered that many SCTs 22 will be 
present in the service area 2 and requiring voice-only 
service) the BFS 3 may vary the file size criterion down- 
wards so as to send more data over the GSO links 4 
and 5. Conversely, during periods of lower NGSO sys- 
tem demand the BFS 3 may vary the file size criterion 
upwards so as to send more data over the NGSO links 
9 and 10. The BFS 3 link selection function may also 
consider other factors, such as link quality as derived 
from externally provided information (e.g., real-time or 
near real-time link impairment information resulting from 
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weather conditions in the service area 2) or from inter- 
nally-derived information such as requests for retrans- 
mission received from the user terminal 6. For example, 
if data being sent over the NGSO links 9 and 10 results 
in numerous requests from the user terminal 6 for re- 
transmission due to uncorrectable errors, the BFS 3 can 
be informed by the gateway 8 of this condition and, in 
response, can begin utilizing the GSO links 4 and 5. Fur- 
thermore, data identified by embedded information or 
directly by the user as being especially critical may be 
sent over both the GSO and the NGSO links to insure 
correct reception at the user terminal 6. Any required 
data ACKS/NACKS and/or handshaking in general are 
sent over the two-way NGSO links 9 and 10. 
[0048] The two-way NGSO link data is handled in a 
slightly different manner than the one-way GSO data 
link described above. The data from the queried Internet 
server is addressed and sent via the Internet 50 to the 
ISP 20, where two-way delivery is appended to the data 
addressing. Alternately the BFS 3 can provide selection 
of two-way delivery. This data is in turn processed to the 
BFS 3 via the link between the ISP 20 and the BFS 3 at 
the data rate of the computer 23 modem 23A. Alterna- 
tively the data rate between the ISP 20 and the BFS 3 
can be higher, and the BFS 3 then buffers the data lo- 
cally and converts to the proper data rate for the com- 
puter 23 modem. The BFS 3 then routes the data to the 
gateway 8 via the intra-system link 1 4 (or the intra-sys- 
tem RF links 16) where it is received and re-packetized, 
if necessary, into the format specified for the over-the- 
air NGSO protocols. The gateway 8 then buffers the da- 
ta stream and begins the transmission by encoding, 
modulating, up-converting, amplifying and otherwise 
processing the signal to the user over the selected one 
of many uplink channels or circuits. The uplink channel 
is received by the NGSO satellite 7A, translated in fre- 
quency, amplified, and sent to the SCT 22. The SCT 22, 
after receiving, amplifying, down-converting, demodu- 
lating, and decoding the signal passes the data to the 
modem 23A of the computer 23. The modem 23A ex- 
tracts the file data, processes it, and delivers it to the 
computer 23 for display, storage, or other use. 
[0049] This process continues until the user selects 
to end the session. The user enters an "end session" 
command through the computer 23 keyboard (or other 
external device, such as a mouse), or indicates the end 
session command by the use of the keypad of the SCT 
22. In either case the end session command signal is 
transmitted to the gateway 8 over the NGSO two-way 
links 9 and 10. The gateway 8 signals the end session 
command to the BFS 3 which in turn signals the ISP 20 
to end the session. End of session signaling from the 
ISP 20 is then communicated to the BFS 3 and to the 
gateway 8, which tears down the established links and 
returns the freed resources to a pool for further usage. 
The BIU 24 goes to standby, and the SCT 22 returns to 
the access and paging channels awaiting another event. 
[0050] An example of a call to the user terminal 6 unit 



will now be described in the context of an Internet call 
to the user terminal 6 from a device connected to the 
Internet 50. 

[0051] First considering a broadcast only mode, and 
5 further considering a variation of the method described 
above, the two-way interactive Internet 50 connection 
may result in a broadcast only mode, using the two-way 
NGSO links to set up the broadcast. In this case an in- 
itiate broadcast signal is generated by the user, the BIU 
10 24 forms an initiate message and after packetizing the 
message passes it to the SCT 22 where it is incorporat- 
ed into the data stream and relayed via the NGSO sat- 
ellite constellation 7 to the gateway 8. The gateway 8 
relays the initiate signal to the BFS 3 which in turn relays 
15 the signal to the BSP 21 . The BSP 21 , after processing 
the request, generates an internal (or external) re- 
sponse which is forwarded to the BFS 3. The BFS 3 
sends the response to the Response Manager 3A. If the 
signal from the Response Manager 3A is not received 
or if it is corrupted, the system performs a retry for n 
retrys. If successful, the signals are relayed as before, 
if not a terminate signal is formed and relayed to the 
gateway 8, where the gateway 8 executes a stop ses- 
sion. If successful, the BFS 3 notes the broadcast only 
mode and, if authorized, sends the start message to the 
BFS uplink processor. This processor then causes the 
input from then on to come directly to itself, instead of 
through the RM 3A. In any case the broadcast signals 
are prepared for uplinking and sent to the satellite 1 . The 
satellite 1 relays the signals to the BIU 24 where the 
results are used. In general this means the results are 
displayed, although many uses of the downlinked signal 
may be found. If the broadcast session has started, a 
billing function is initiated and a signal to the gateway 8 
is processed indicating that the broadcast is started. The 
gateway 8 sends via the two-way link a terminate signal, 
removes the two way link, and otherwise puts the two- 
way system into standby, thereby using no NGSO 7 sys- 
tem resources. At this time the user may utilize the two- 
way NGSO function for a telephony call or any other pur- 
pose. 

[0052] Considering now a terminate session method, 
the terminate session signal can come from the user, 
from the BIU 24, or from the BSP 21. In any case, a 
terminate command is formed at the BIU 24 and is re- 
layed to the SCT 22 where it is transmitted via the NGSO 
satellite constellation 7 to the gateway 8. The gateway 
8 receives the request and relays the terminate request 
to the BFS 3. The gateway 8 removes the SCT resourc- 
es and commands the SCT 22 to standby, and also 
stops the two-way billing. The BFS 3 sends the termi- 
nate message to the ISP 20 or BSP 21 , as appropriate, 
which deletes the user request for service from the ac- 
tive list and stops billing. The BFS 3 then terminates 
broadcasting to the user and stops billing. There may 
be many variations of this process. 
[0053] A consideration is made of the following exam- 
ple transmission. Assume that the user terminal 6 has 
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obtained access to the network and to the ISP 20 ac- 
cording to the process described earlier (other means 
may be used as well). All units are at standby. The user 
terminal 6 can be manually operated or can be posi- 
tioned remotely and be unattended. The computer 23 
or other suitable computer can be connected to an ex- 
ternal device such as a device which requires substan- 
tial data from time to time. Assume, for example, that 
the user terminal 6 has set up an access web page at 
the subscriber's ISP server 20. As an example, a com- 
puter user with a conventional dial up modem and a 
PSTN connection to an ISP desires to download infor- 
mation to the user terminal 6 connected to the network 
as described previously. Further assume that the sub- 
scriber has set up an access web page at the subscrib- 
er's ISP server. The session begins as follows. The call- 
ing party enters the Internet address of the subscriber, 
i.e., a subscriber associated with the user terminal 6. 
The calling party's computer and modem sends the web 
page request to the calling party's ISP. This ISP in turn 
processes a message with the request via the Internet 
50 to the subscriber's ISP 20 where the data is tempo- 
rarily stored in a directory or folder on the subscriber's 
server that is set aside for the subscriber. The ISP 20 
then checks to see if the subscriber is connected and 
ready to receive a query and information. If so, the ISP 
20 processes a service request to the BFS 3. If not, the 
ISP 20 indicates unavailability and can instead allow a 
data download to the server for later delivery. Assuming 
for this example that the user terminal 6 of the subscriber 
is connected to the network and is in standby, the ISP 
20 forms a page message with a data connection alert. 
This message is sent, along with the subscriber ID to 
the BFS 3, which begins, in parallel, a session set up 
procedure. These procedures may be applied to all 
modes of operation. Firstly, it checks for system re- 
source availability and may at this time append the 
channel, transponder number (and modulation type if 
necessary) to the gateway 8. Secondly, the BFS 3 forms 
a service request and sends it (with the appended data 
if necessary) to the gateway 8 over the intra-system link 
14. The gateway 8 receives the service request, and ap- 
pended data (if sent), buffers the information and forms 
a page message. The page message includes as a min- 
imum the user terminal 6 identification (which may be of 
many forms). After encoding, modulating, and up-con- 
verting the page message the gateway 8 transmits 
same via the NGSO satellite constellation 7 toward the 
user terminal 6 (using the last logged user position, or 
the user terminal 6 position at the time of the last call, 
as an aid). The signal is received at the satellite 7A, am- 
plified, translated in frequency, further amplified and 
transmitted toward the user terminal 6. The SCT 22 re- 
ceives the page message and responds with an ac- 
knowledgement back to the gateway 8. The gateway 8 
then sets up a two-way link through the satellite 7A, as 
described before. Setting up the two-way link includes 
performing a position location 5 for the call and verifying 



that the user terminal 6 is still located in the service area 
2. Acquisition of the selected channel and spreading 
codes or time slots or other over-the-air protocols are 
then accomplished by the user terminal 6, after which 
5 the user terminal 6 signals the BFS 3 that the user ter- 
minal 6 is ready to proceed. At this time, or prior if par- 
allel broadcast set up is enabled, the BFS 3 sets up a 
broadcast link as described before using the two-way 
link to communicate the selected BIU 24 parameters to 
the user terminal 6. When all units indicate acquisition 
and signal standby the subscriber's ISP 20 signals the 
calling party's ISP that the subscriber is on line and 
ready for an interactive session. The calling party is thus 
notified that the session may be initiated and the session 
then begins. 

[0054] Assuming that text and commands are sent 
that are desired to be handled with low latency (delay), 
the text or data can be sent with an urgent tag, or alter- 
natively selection can be made at the BFS 3, via the In- 
ternet 50 to the subscriber's ISP 20. The subscriber's 
ISP 20 appends a routing message to the data and for- 
ward it to the BFS 3. The ISP 20 detects the urgent tag, 
or alternatively selection can be made at the BFS 3, and 
directs it to be sent to the gateway 8 over the intra-sys- 
tem data link 14. The gateway 8 in turn sends the data 
as described before to the SCT 22 over the two-way 
links 9 and 10. The downconverted, demodulated and 
decoded signal is then passed to the computer 23 via 
the computer's modem for display, storage or other use. 
Large files or data streams are instead detected and 
routed by the ISP 20 or the BFS 3 to the broadcast links 
4 and 5. When this occurs the BFS 3 packages the data 
into the BIU 24 compatible format, addresses it, en- 
codes it, and modulates the data which is then multi- 
plexed using the known users TDMA slot or spreading 
code or some other means of associating the data with 
the specific user terminal 6 that the data is directed to- 
wards. The data is then transmitted to the broadcast sat- 
ellite 1 using the selected transponder and channel to- 
wards the user terminal on the broadcast feeder uplink 
4. The GSO satellite 1 receives the signal, amplifies it, 
translates it in frequency, further amplifies it and trans- 
mits it on the proper beam in the direction of the user 
terminal 6, as previously described. The BIU antenna 
25 receives the signal and routes it to the BIU 24 which, 
in response to its address and other identifying charac- 
teristic strips, out the desired data from the high-speed 
downlink. After downconversion, demodulation and de- 
coding, and other signal processing, if necessary, the 
data is routed to the computer 23 for display, storage, 
or other use. 

[0055] I n the above example the computer 23 (or oth- 
er computing device) may function as a remote server 
which could be queried by other computer users any- 
where in the world. The user terminal 6 in this mode is 
in effect a dial-up server which uses system resources 
only when queried, and is thus a low cost means of data 
acquisition. 



15 



20 



25 



30 



35 



40 



45 



50 



10 



19 



EP 0 955 737 B1 



20 



[0056] It should be apparent from the foregoing log- 
on description and examples that the user terminal 6 can 
operate in a mobile environment. Thus, while the exam- 
ples have described a transportable set of equipment, 
an automated vehicle-mounted equipment set is also 
within the scope of the teachings of this invention. 
[0057] For example, Fig. 4 depicts an installation with- 
in a vehicle 60. In this embodiment the SCT 22 is mount- 
ed into a cradle 26. The SCT 22 is removable and may 
be used for voice and low speed data over the NGSO 
constellation 7 independent of the broadcast data link. 
The cradle 26 provides power and battery charging. 
Connected to the SCT 22 is an in-vehicle computer 33 
(which may be a laptop computer) or some other com- 
puting device in the vehicle. The in-vehicle computer 33 
is connected to the BIU 24 which is equipped with a 
broadcast satellite tracking antenna 34, which performs 
the same function as the previously described broad- 
cast antenna 25. The tracking antenna 34 can be an 
electronically steered system or, as shown, a mechani- 
cally steered system. In any case, the antenna beam is 
directed toward the broadcast satellite 1 by a tracking 
mechanism. The antenna 34, contained in a radome as- 
sembly 29, is comprised of a tracking antenna 31 which 
may be comprised of several elements 39 to obtain high 
gain and efficiency. The antenna 34 is oriented toward 
the satellite 1 with an azimuth drive motor 32 and an 
elevation drive motor 38 which respond to signals gen- 
erated by satellite tracking circuit 37. The tracking circuit 
37 derives motor drive signals from input data from a 
compass 30 and/or from some other vehicle pointing 
means, or from an alternative source such as a signal 
provided by a GPS system 36 or some other means of 
determining latitude and longitude. 
[0058] The use of the system of Fig. 4 is similar to the 
described previously, but is modified to account for ac- 
quiring the broadcast satellite 1 . The computer 33, using 
latitude and longitude position data and a satellite posi- 
tion look-up table, provides rough pointing instructions 
to the tracking circuit 37. Fine acquisition search signals 
are generated by the computer 33 with the aid of the 
broadcast signal being received by the BIU 24 (also re- 
ferred to as a tracking broadcast interface unit). A 
search algorithm either in the vehicle computer 33 or in 
the tracking circuit 37 performs a search to lock on to 
the GSO satellite 1 . The remainder of the process re- 
mains as previously described. 
[0059] Based on the foregoing description it can be 
appreciated that description that users can roam from 
gateway to gateway and obtain Internet connectivity and 
other services as authorized by various sets of a gate- 
way 8, BFS 3 and the ISP 20 which is connected to the 
BFS 3. Using the SCT 22 in different service areas the 
user can obtain network access where roaming agree- 
ments and BFS 3 equipment exist. To roam, the user 
first sets up a local service area gateway access by 
sending a service request to the service area gateway 
8. The gateway 8, after checking the user terminal 6 



identification, determines that the user is roaming and 
from his identification processes a message over the 
signaling system of the PSTN 11 (such as SS7 signal- 
ling) to the home gateway of the user. The roamed-to 
5 gateway obtains authorization information from the user 
terminal's home location register (HLR); Once satellite 
cellular operation is obtained the user may place voice 
and data calls via the two way links 9 and 1 0 according 
to normal procedures for the NGSO constellation sys- 
10 tern. If the user desires to enable the broadcast links 4 
and 5 he sends a service request as previously de- 
scribed. The serving gateway 8 sends the service re- 
quest to its connected BFS 3. This station may have its 
own user location register, which may be of two types, 
15 a home user location register (HULR) for those sub- 
scribers to this broadcast service within the local gate- 
way service area, and a visitor user location register 
(VULR) for those users which roam to the service area. 
The authorization operation is similar to that of the sat- 
ellite cellular telephone system. If a roaming agreement 
exists between the home BFS 3 and the roamed to BFS 
a connection is established. Likewise, each BFS 3 may 
have one or more ISPs 20 connected, and further sign- 
aling is used to establish roaming access to at least one 
of the ISPs 20, assuming that roaming agreements exist 
between the user's home ISP 20 and one or more of the 
local roamed-to ISPs connected to the BFS 3. 
[0060] As is shown in Fig. 2, a user terminal 6 can 
thus roam from service area A to service area B and 
obtain connectivity and various services including sat- 
ellite cellular telephone and Internet access. Roaming 
to service area C would provide voice and data and low 
speed Internet access, but would not provide the higher 
speed broadcast data link since service area C does not 
include a BFS 3. 

[0061] The SCT can be a dual mode SCT (DM SCT) 
40 as shown in Fig. 5. In the telephone mode the DM- 
SCT 40 can switch between the satellite mode, as de- 
scribed before, and a terrestrial mode for use within a 
public land mobile network (PLMN) system 41. The 
PLMN 41 may or may not be within the satellite service 
area 2. The PLMN 41 typically comprises various cell 
site areas 42 which are controlled by base station con- 
trollers (BSCs) 43 connected to a mobile switching cent- 
er (MSC) 44 which contains a VLR 45 and a HLR 46. 
The MSC 44 also includes circuitry/software and other 
means of logging in users, authenticating users, and en- 
abling access to the network. The MSC 44 is connected 
to the PSTN 11 which includes an inter-network switch- 
ing facility such as signaling system seven (SS7). This 
signaling system is used to route calls, and provides a 
means of querying databases of HLR and VLR associ- 
ated with various mobile networks to allow roaming and 
authentication. To enable the operation of the broadcast 
link, a connection to the PSTN 11 is made from the BFS 
3 to the PSTN 11 , and the BFS 3 includes a plurality of 
dial-up modems for connections between the BFS 3 and 
the PLMN 41 . 
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[0062] The operation of the broadcast mode when us- 
ing the terrestrial cellular network is as follows. Assume 
that the user terminal 6 is situated in an area with cellular 
coverage and is located within a cell site area served by 
BSC 43. The user turns on the DMSCT 40 and either 
manually or automatically select the terrestrial PLMN 
41 . The user terminal 6 establishes a two-way cellular 
link 47 between the DMSCT 40 and the BSC 43, and 
thence to the MSC 44. The user terminal 6 is logged 
onto the network using the HLR 46 or, after a query of 
a remote HLR, using the VLR 45. After authentication 
and other processes the user is able to make a tele- 
phone call and otherwise utilize the PSTN 11 . 
[0063] Assume further that the user desires access to 
the broadcast data link 5. To do so the user dials a tel- 
ephone number, or software in computer 23 dials a tel- 
ephone number that is associated with the BFS 3. This 
process is similar to that of a dial-up modem connection 
provided for commercial Internet service providers to- 
day. If the user is roaming and knows his location he can 
look up the appropriate number in a book or manual. 
Alternatively he can enter the zip code or local city and 
town identification and have the computer 23 perform a 
lookup, or the user can dial an 800 number and select 
from a provided list, or can obtain the number by any 
other suitable means. The user enables the modem of 
the computer 23 to dial the number of the BFS 3, which 
is closest to the user or otherwise selected. The BFS- 3 
responds and a connection is made using the two-way 
cellular link 47 to a BSC 43 serving the cell site area 42. 
The BSC 43 connects the user terminal 6, via the MSC 
44 through the PSTN 11 and the PSTN/BFS connection 
48, to the BFS 3. The BFS 3 processes the signal similar 
to that discussed previously and calls can proceed as 
discussed before with the two-way wireless link being 
provided by the cellular system two-way link 47. 
[0064] Having thus described the overall architecture 
and operation of the broadcast/point-to-point satellite- 
based communications system of this invention, a more 
detailed description will now be made of the architecture 
and operation with reference to Figs. 6A-6F, 7A-7H, the 
BFS 3 block diagram of Fig. 8, and the logical flow dia- 
grams of Figs. 9A-9I, wherein Figs. 9A-9D depict vari- 
ous log on and authentication steps, Fig. 9E depicts a 
broadcast setup session, Fig. 9F depicts a method to 
initiate a two-way broadcast/interactive mode session, 
Fig. 9G depicts the operation of the system during the 
two-way broadcast/interactive session, Fig. 9H depicts 
the operation of the system during a broadcast-only ses- 
sion, and Fig. 91 depicts the steps performed to termi- 
nate a broadcast session. 

[0065] Fig. 6A shows a case 1 , wherein the broadcast 
and two-way service areas (SAs) are the same, and the 
satellite footprints (FPs) are different. In this case there 
is a single beam to/from the broadcast satellite 1 , the 
BFS 3 is in the same beam as the user terminal 6, and 
the gateway 8 and the user terminal 6 see the same NG- 
SO satellite. 



[0066] Fig. 6B shows a case 2, wherein the broadcast 
and two-way service areas are different, and wherein 
the satellite footprints are different. There is a single 
beam to/from the broadcast satellite 1 , the BFS 3 is in 

5 the same beam as the user terminal 6, and the gateway 
8 and user terminal 6 see the same NGSO satellite. 
[0067] Fig. 6C shows a case 3, wherein the broadcast 
and two-way service areas are different, and wherein 
the satellite footprints are different. In case 3 there are 

10 multiple beams to/from the broadcast satellite 1, the 
BFS 3 is in a different beam than the user terminal 6, 
the gateway 8 and user terminal 6 see the same NGSO 
satellite, and the SCT 22 and BIU 24 are in the over- 
lapped SA. 

75 [0068] Fig. 6D shows a case 4, wherein the broadcast 
and two-way service areas are different, and the satellite 
footprints are different. There are multiple beams to/ 
from the broadcast satellite 1 , the BFS 3 is in a different 
beam than the user terminal 6 (case 4a), the gateway 8 

20 is in a different beam than the user terminal 6 (case 4b), 
the gateway 8 and BFS 3 are in different beams than 
the user terminal 6 (case 4c), the gateway 8 and user 
terminal 6 see the same NGSO satellite, and the SCT 
22 and BIU 24 are in the non-overlapped area. 

25 [0069] Fig. 6E shows a case 5, wherein the broadcast 
and two-way service areas are different, and the satellite 
footprints are different. There are multiple beams to/ 
from the broadcast satellite 1 . The gateway 8 and/or the 
BFS 3 can be in different beam(s) than the user terminal 

30 6, and the gateway 8 and user terminal 6 see the same 
NGSO satellite. The SCT 22 and BIU 24 are in a non- 
overlapped area, the SCT 22 and BIU 24 are in the same 
service area, and the SCT 22 and-BIU 24 (actually at 
least the broadcast receiver of the BIU 24) are located 

35 remotely from each other. 

[0070] Finally, Fig. 6F shows a case 6, wherein the 
broadcast and two-way service areas are different, and 
the satellite footprints are different. There are multiple 
beams to/from the broadcast satellite 1 . The gateway 8 
and/or the BFS 3 can be in different beam(s) than the 
user terminal 6, and the gateway 8 and user terminal 6 
see the same NGSO satellite. The SCT 22 and BIU 24 
are in the non-overlapped service area, the SCT 22 and 
BIU 24 are in different service areas, and the SCT 22 

45 and BIU 24 (again, actually at least the broadcast re- 
ceiver of the BIU 24) are located remotely from each 
other. 

[0071] Having described a number of possible system 
topologies, reference is now made to Figs. 7A-7H for 
50 depicting various operating modes of the system. Ref- 
erence should also be made to the logic flow diagrams 
of Figs. 9A-9I, particularly for the two-way broadcast/ 
interactive session and broadcast-only modes of oper- 
ation. 

55 [0072] Fig. 7 A shows a mode 1 case of a broadcast- 
only session, specifically session setup and session op- 
eration. The NGSO 7 system is used to register the user 
onto the network. The NGSO 7 system is also used to 
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set up the session. The NGSO 7 system authorizes and 
instructs the BFS 3 of the programming and content de- 
sired. Once the session is setup and the broadcast sig- 
nal is acquired, the broadcast session begins. The NG- 
SO 7 system goes on-line until notified that the broad- 
cast session is complete. The NGSO 7 system then per- 
forms a log out function, communicates session com- 
plete status, billing is performed, and then all units go 
to stand by. 

[0073] Fig. 7B shows a mode 2 case of a telephony 
only session. The NGSO 7 system is used to register 
the user onto the network and to setup the session. The 
NGSO 7 system authorizes and the gateway 8 then sets 
up the telephone call to or from the PSTN 1 1 . The NGSO 
7 system then performs a log out function, communi- 
cates session complete status, billing is performed, and 
then all units go to stand by. 

[0074] Fig. 7C shows a mode 3 case of a simultane- 
ous telephony and broadcast session. The NGSO 7 sys- 
tem is used to register the user onto the network and is 
used to set up the session. The NGSO 7 system author- 
izes and instructs the BFS 3 of the programming and 
content desired. Once the session is set up and the 
broadcast signal is acquired the broadcast session be- 
gins. 

[0075] During the broadcast session the user terminal 

6 can request telephony services. The gateway 8 proc- 
esses the telephony request and sets up the call, or re- 
ceives a service request. The gateway 8 then processes 
the call and a simultaneous telephone session is begun. 
The broadcast and the telephony sessions are inde- 
pendent. When the telephony session is complete the 
call is logged and billed as a telephony call. The NGSO 

7 system then goes off line until notified that the broad- 
cast session is complete. The NGSO 7 system then per- 
forms a log out function, communicates session com- 
plete status, broadcast billing is performed, and then all 
units go to stand by. 

[0076] Fig. 7D shows a mode 4 case of an interactive 
broadcast session. The NGSO 7 system is used to reg- 
ister the user onto the network and is also used to setup 
the session. The NGSO 7 system authorizes and in- 
structs the BFS 3 of the programming and content de- 
sired. Once the session is setup and the broadcast sig- 
nal is acquired the broadcast session begins. The SCT 
22 remains connected to the gateway 8 and the BFS 3 
and thence to the BSP 21 or the PSTN 11 at the BFS 3. 
The user terminal 6 sends messages and commands to 
the gateway 8 and thence to the BFS 3 and the BSP 21 , 
and the BSP 21 responds to the commands and mes- 
sages accordingly. The broadcast and the telephony 
sessions are interactive with requests and responses by 
each. The BSP 21 , or data from a PSTN 11 connection, 
can provide data to the BFS 3. Information and/or data 
and files can thus be sent to the SCT 22 or to the broad- 
cast receiver of the BIU 24 in an optimum manner. The 
telephony session may be disconnected without discon- 
necting the broadcast function, and conversely the 



broadcast session may be disconnected without discon- 
necting the telephony session. When the telephony ses- 
sion is complete the call is logged and billed as a teleph- 
ony call. The NGSO 7 system then goes offline until no- 
5 tified that the broadcast session is complete at which 
time the NGSO 7 system performs a log out function, 
communicates session complete status, broadcast bill- 
ing is performed, and all units then go to stand by. 
[0077] Fig. 7E shows a mode 5 case of a semi-inter- 
10 active broadcast session. The NGSO 7 system is used 
to register the user onto the network and to set up the 
session. The NGSO 7 system authorizes and then in- 
structs the BFS 3 of the programming and content de- 
sired. Once the session is setup and the broadcast sig- 
15 nal is acquired the broadcast session begins. The SCT 
22 remains connected to the gateway 8 and the BFS 3 
and thence to the BSP 21 or the PSTN 11 of the BFS 3. 
The user terminal 6 sends messages and commands to 
the gateway 8 and then to the BFS 3 and the BSP 21 . 
The BSP 21 responds to the commands and messages 
accordingly over the broadcast link. The broadcast and 
the telephony sessions are interactive with requests and 
responses by each. As in the case of mode 4 (Fig. 7D) 
the BSP 21, or data from a PSTN 11 connection, can 
provide data to the BFS 3. Information and/or data in 
files are sent to the broadcast receiver of the BIU 24. 
The telephony session may be disconnected without 
disconnecting the broadcast function. When the teleph- 
ony session is complete the call is logged and billed as 
a telephony call. The NGSO 7 system goes offline until 
notified that the broadcast session is complete. The NG- 
SO 7 system then performs a log out function, commu- 
nicates session complete status, broadcast billing is 
performed, and then all units go to stand by. 
[0078] Fig. 7F shows a mode 6 case of a multiple 
broadcast operation session. The NGSO 7 is used to 
register the user onto the network and to set up the ses- 
sion. The NGSO 7 system authorizes and instructs the 
BFS 3 of the programming and content desired. Once 
the session is set up and the broadcast signal is ac- 
quired the broadcast session begins. The NGSO 7 sys- 
tem then can set up one or more additional broadcast 
signal links which all run independently. The broadcast 
links may be made via the same satellite 1 or different 
satellites, and may be in the same or different service 
areas (the same service area case is shown in Fig. 7F). 
The broadcast links do not have to contain the same 
content or programming. The NGSO 7 system then 
goes offline until notified that the broadcast session is 
complete at which time the NGSO 7 system performs a 
log out function, communicates session complete sta- 
tus, billing is performed, and then all units go to stand by. 
[0079] Fig. 7G shows a mode 7 case of a multiple 
broadcast control operation session. The NGSO 7 sys- 
tem is used to register the user onto the network and to 
set up the session. The NGSO 7 system authorizes and 
instructs the BFS 3 of the programming and content de- 
sired. Once the session is set up and the broadcast sig- 
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nal is acquired the broadcast session begins. The NG- 
SO 7 system then can setup additional broadcast signal 
links which all run independently. As was the case for 
mode 6, the broadcast links may be via the same satel- 
lite 1 or different satellites, and may be in the same or 5 
different service areas. The broadcast links furthermore 
do not have to have the same content or programming. 
The NGSO 7 system stays on line and interacts either 
with all BIU 24 broadcast receivers simultaneously, or 
interacts with the BIU 24 broadcast receivers independ- 
ently one at a time, or interacts with the BIU 24 broad- 
cast receivers in sub-groups. The NGSO 7 system may 
also go off line while the broadcast function is in opera- 
tion. If online, the NGSO 7 system can disconnect any 
or all of the BIU 24 broadcast receivers at any time. The 
logging out of each broadcast receiver is independently 
logged and billed. This procedure is continued until all 
broadcast receivers are disconnected. The NGSO 7 
system then performs a log out function, communicates 
session complete status, billing is performed, and all 
units go to stand by. 

[0080] Fig. 7H shows a mode 8 case of a telephony 
connection to the BSP 21 . The NGSO 7 system is used 
to register the user onto the network and to set up the 
session. The NGSO 7 system authorizes and requests 
access to the BFS 3 network. The BFS 3 authorizes ac- 
cess to the BSP 21 or PSTN 11 at the BFS 3. The SCT 
22 connects to the BSP 21 or the PSTN at the BFS 3, 
the session begins, and then the SCT 22 goes off line. 
The NGSO 7 system then performs a log out function, 
communicates session complete status, billing is per- 
formed, and then all units go to stand by. 
[0081] Referring to Fig. 8, the Broadcast Feederlink 
Station (BFS) 3 contains several modules. Basic func- 
tions of the BFS 3 include provision of interfaces to the 
gateway 8, to the ISPs 20 and the BSPs 21 , and to the 
NGSO Ground Operations Control Center (GOCC) 17. 
The BFS 3 also provides data processing of the uplink 
broadcast signals, provides for uplinking the broadcast 
signal, and provides for authorization and the initiation 
of service. 

[0082] The signals from the gateway 8 are connected 
to a Two Way Data Interface 501 . These signals may be 
directed toward and from the PSTN 11 via a PSTN Con- 
nection and Signalling Unit 502, and may include roam- 
ing information and authorizations. Authorization sig- 
nals from the PSTN 11 , or from the gateway 8, or from 
the Service Provider are connected via the Two Way Da- 
ta Interface 501 to a Service Control Processor 503. The 
Service Control Processor 503 is connected by two way 
connections to and from a Visitor User Location Register 
(VULR) 504 and a Home User Location Register 
(HULR) 505. Usage data, resources identification and 
quantity, user connections, as well as other pertinent in- 
formation is connected from the Two Way Data Interface 
501 to the Broadcast Feeder Station Manager 506. The 
Broadcast Feeder Station Manager 506 provides a two- 
way connection between the BFS 3 and the GOCC 17 



for managing the resources of the BFS 3. The BFS Man- 
ager 506 takes individual broadcast access details, ei- 
ther call records, session records, or other similar data, 
and then compresses, summarizes, and formats the 
multiple user information records. This system usage 
data is then provided to a router 507 for delivery through 
the Ground Data Network 19 to the GOCC 17 for net- 
work planning, trend analysis, and general resource al- 
location. Incoming instructions from the GOCC 17 via 
the GDN 19 are applied to the Router 507 and are de- 
livered to a BFS Resource Manager 508. The Resource 
Manager 508 provides detailed instructions to a Broad- 
cast Resource Configuration Unit 509 which controls a 
frequency controller 544 of a BFS RF Subsystem 510, 
as well as the configuration of Switches 550 used to con- 
trolling the transit RF chains 542. 
[0083] Log on and service authorization information 
from the Service Control Processor 503 is applied to the 
Two Way Data Interface Unit 501 for delivery to the gate- 
way 8 or to the service provider 20 or 21 . In the case of 
the service provider, the two way data interface relays 
the request for service to a BFS Inbound User Interface 
Unit 520. Authorizations from the service provider are 
applied to a BFS outbound to User Interface Unit 521. 
Log on and service authorization information is applied 
to a Service Provider (SP) Authorization Processor 522 
and, after authorization processing, is sent to a gateway 
8 Response Manager 523, then to the Two Way Data 
Interface 501 and the Service Control Processor 503, 
and is then input to the HULR 504 and/or the VULR 505 
as appropriate. 

[0084] Two-way inbound data is routed by the Two 
Way Data Interface 501 to the BFS Inbound User Inter- 
face Unit 520 and then to the service provider. The serv- 
ice provider uses the two way inbound data in various 
ways according to instructions, algorithms, and other 
processes. Responses to the inbound data are formed 
by the service provider and messages, data, files and 
other responses are transmitted from the service pro- 
vider to the BFS 3. These signals are applied to the BFS 
Outbound to User Interface Unit 521 and, depending on 
conditional switches, and/or software flags, to circuitry 
that directs the incoming data streams to one of the 
three response managers (531, 532, 533) within a 
Broadcast Data Processor 530. Urgent messages are 
sent to the Urgent Broadcast Response Manager 531 
and, depending on resources available, are directed by 
either a normal path to the gateway 8 Response Man- 
ager 523, or if the gateway 8 is not available or the links 
to the user are obstructed or otherwise not available, the 
messages, signals, or files are sent to the Broadcast Re- 
sponse Manager 532. In general, non-urgent messag- 
es, longer files, and long messages are directed toward 
the Broadcast Response Manager 532. If two-way in- 
teractive methods are not being used, and the respons- 
es are only to be routed to the broadcast mode, then the 
signals, messages, files and other data are sent directly 
to the Broadcast Only Data Manager 533. The data 
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streams from the Broadcast Response Manager 532 
and/or the Broadcast Only Data Manager 533 are ap- 
plied to a User Data Processor 534 for formatting, pack- 
etizing, identifying and other processing. The user's da- 
ta stream is then merged with other users' data streams 
in a Baseband Signal Processing Unit 535. The Base- 
band Signal Processor 535 passes the formatted, 
merged data to an Uplink Processor 536 which adds and 
then merges framing, timing, synchronization, and other 
overhead messaging to the data stream from a Framing, 
Timing, and Overhead Unit 537. This combined data 
stream is then applied to a Modulator 541 in the BFS 
RF Subsystem 510. The Modulator 541 forms a part of 
one of a plurality of the transmitter channels 542. The 
modulated data stream is next applied to an Up Con- 
verter 543 which is controlled by the Frequency Control 
Unit 544. The signals are then amplified by a High Power 
Amplifier (HPA) 545 and sent to a Multiplexer 546 where 
the signals are multiplexed with signals from other RF 
Transmitter chains. The multiplexed channels are then 
applied (if required) to a Duplexer 547. Finally, the sig- 
nals are applied to an antenna 548 which directs the sig- 
nal in the direction of the broadcast satellite 1 using the 
broadcast feeder uplink 4. 

[0085] After the session is terminated detailed access 
record information is passed from the Response Man- 
agers 531-533 to the Broadcast Access Detail Record 
(a computer) 538, and after summarizing and process- 
ing, the records are passed to a Broadcast Billing Sys- 
tem 539 where an accounting for the broadcast service 
is usage is performed. 

[0086] Although described in the context of presently 
preferred embodiments, it should be appreciated that a 
number of modifications can be made to these embod- 
iments, and that the invention may be practiced using 
other embodiments. For example, the BFS 3 can offer 
ISP services directly, without connection to a separate 
ISP 20. Also, there can be more than one ISP 20, and 
one of these can be the BFS 3. Further by example, sev- 
eral gateways 8 can share a single BFS 3, and several 
of the BFS 3 can share a single broadcast satellite 1 . 
Further by example, inter-satellite links between the 
GSO synchronous high altitude satellites 1 can be pro- 
vided to enhance the service capabilities of the system. 
Further by example, the service area of the BFS 3 does 
not have to be the same as the service area of the gate- 
way 8, but may be larger or smaller. 
[0087] Also, the teachings of this invention are not lim- 
ited to providing any one type of broadcast service. 
While described above primarily in the context of pro- 
viding high speed Internet access using the broadcast 
service, other broadcast services, such as television, 
can also be provided. Furthermore, two or more fre- 
quencies can be used for the broadcast link 5, such as 
frequencies in two or more of the C-band, Ku-band, Ka- 
band, etc. In a related manner, the BIU 24 may operate 
with more than one frequency and modulation type. 
[0088] It should also be realized that a number of the 



steps illustrated in Figs. 9A-9I could be performed in oth- 
er than the order shown, while still obtaining the desired 
result. 



Claims 

1. A communications system, comprising: 

10 a first satellite system (1 , 3) providing a terres- 

trial service area with a broadcast communica- 
tion service (5); 

a second satellite system (7, 8) providing at 
least a portion of the terrestrial service area 
is with a two-way communication service (9, 10); 

and 

a user terminal (6) comprising a transceiver for 
requesting, through said second satellite sys- 
tem, broadcast communication service, and 
20 further comprising a receiver for receiving the 

requested broadcast communication service 
through said first satellite system, character- 
ized in that 

a bidirectional communications link (14, 16) is 
25 provided between said first satellite system and 

said second satellite system, and 
said first satellite system includes a ground 
segment controller (3) for using predetermined 
criteria to selectively route the requested 
30 broadcast communication service to said user 

terminal by transmitting the requested broad- 
cast communication service on an uplink (4) to 
a satellite (1 ) of said first satellite system for re- 
ception by said receiver, or by transmitting the 
35 requested broadcast communication service 

over said bidirectional link to said second sat- 
ellite system for reception by said transceiver. 

2. A communications system as in claim 1, wherein 
40 the first satellite system (1 f 3) is characterized by 

at least one satellite (1) that orbits the Earth at a 
higher altitude than satellites (7) of the second sat- 
ellite system (7, 8). 

45 3. A communications system as in claim 1 or 2, where- 
in the first satellite system (1 , 3) is characterized 
by at least one satellite (1) that orbits the Earth in a 
geosynchronous orbit, and wherein the second sat- 
ellite system (7, 8) is comprised of a plurality of sat- 
50 ellites (7) that orbit in the earth in a non-geosynchro- 
nous orbit. 

4. A communications system as in any preceding 
claim, wherein said second satellite system (7, 8) 
55 and said user terminal (6) are operable together for 
logging in said user terminal to said communication 
system and for determining a roaming/not roaming 
status of said user terminal. 
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5. A communications system as in any preceding 
claim, wherein the broadcast communication serv- 
ice (5) conveys data packets to said user terminal 
(6) from a data communications network that is cou- 
pled to said first satellite system (1 , 3). 

6. A communications system as in claim 5, wherein 
said second satellite system (7, 8) conveys data 
packets to said user terminal (6) from a data com- 
munications network that is coupled to said first sat- 
ellite system (1 , 3). 

7. A communications system as in any one of claims 
1 to 4, wherein the broadcast communication serv- 
ice (5) conveys data packets to said user terminal 
(6) from an Internet server that is coupled to said 
first satellite system (1 , 3) through an Internet Serv- 
ice Provider (20). 

8. A communications system as in claim 7, wherein 
said second satellite system (7, 8) conveys data 
packets to said user terminal (6) from an Internet 
server that is coupled to said first satellite system 
(1, 3) through an Internet Service Provider (20). 

9. A communications system as in any preceding 
claim, wherein the broadcast communication serv- 
ice (5) conveys television signals to said user ter- 
minal (6). 

10. A communications system as in claim 1, wherein 
the two-way communication service (9, 1 0) is char- 
acterized by a bidirectional point-to-point commu- 
nication service. 

11. A communications system as in claim 10, wherein 
the bidirectional communications link (14, 16) is 
characterized by a link between a ground segment 
controller of said first satellite system (1 , 3) and a 
ground segment controller of said second satellite 
system (7, 8). 

12. A communications system as in claim 11, wherein 
the transceiver makes service requests to establish 
a connection with a data communications network 
server that is bidirectionally coupled to said ground 
segment controller of said first satellite system (1 , 
3). 

13. A communications system as in claim 11, wherein 
the transceiver makes service requests to establish 
a connection with an Internet server that is bidirec- 
tionally coupled to said ground segment controller 
of said first satellite system (1 , 3) though an Internet 
Service Provider (20). 

14. A communications system as in claim 11, wherein 
the transceiver makes service requests to establish 



a connection with a broadcast service provider that 
is coupled to said ground segment controller of said 
first satellite system (1,3). 

s 15. A method for providing data to a user terminal (6) 
in a satellite-based communications system, com- 
prising the steps of: 

operating the user terminal (6) to log in to the 
10 communications system using log in protocols 

of a non-geosynchronous orbit satellite com- 
munication system (7, 8) ; 
operating the user terminal to make a service 
request to the communications system using a 
15 service request protocol of the non-geosyn- 

chronous orbit satellite communication system; 
and 

in response to the service request, establishing 
a link with a source of data that is coupled to a 
20 broadcast satellite communication system (1, 

3), characterized in that the method further 

comprises: 

using a predetermined criteria, selectively 
25 delivering data from the source of data to 

the user terminal through at least one sat- 
ellite (7) of the non-geosynchronous orbit 
satellite communication system or deliver- 
ing data from the source of data to the user 
30 terminal through at least one satellite (1 ) of 

the broadcast satellite communication sys- 
tem. 

1 6. A method as in claim 1 5, wherein operating the user 
35 terminal (6) to log in includes performing a position 

location operation at a terrestrial gateway (8) to de- 
termine a location of the user terminal. 

17. A method as in claim 1 5, wherein operating the user 
^o terminal (6) to log in includes performing a position 

location operation at a terrestrial gateway (8) to de- 
termine a roaming/not roaming status of the user 
terminal. 

45 1 8. A method as in any one of claims 1 5 to 1 7, wherein 
selectively delivering includes determining at least 
a number of bytes of data to be delivered. 

1 9. A method as in any one of claims 1 5 to 1 8, wherein 
so selectively delivering includes determining at least 

a type of data to be delivered. 

20. A method as in any one of claims 1 5 to 1 9, wherein 
selectively delivering includes determining that the 

55 user terminal (6) is authorized to receive the data 
through at least one satellite (7) of the non-geosyn- 
chronous orbit satellite communication system (7, 
8) or the broadcast satellite communication system 
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(1.3). 

21 . A method as in any one of claims 1 5 to 20, wherein 
selectively delivering includes determining that the 
user terminal (6) is authorized to receive the data 5 
from the source of data. 

22. A method as in any one of claims 15 to 21 , wherein 
the user terminal (6) is one of a fixed user terminal 

or a mobile user terminal. 10 

23. A method as in any of claims 15 to 22, wherein for 
a case where the data is being delivered through 
the at least one satellite (1 ) of the broadcast satellite 
communication system (1 , 3), the method is further is 
characterized by concurrently making a telephony 
connection to the user terminal (6) through at least 
one satellite (7) of the non-geosynchronous orbit 
satellite communication system (7, 8). 

20 

24. A method as in claim 1 5, wherein the user terminal 
(6) is characterized by a data processor that is cou- 
pled to a satellite transceiver and to a satellite re- 
ceiver, and wherein the method is further charac- 
terized by: 25 

operating the data processor to make an Inter- 
net service request that is transmitted through 
the satellite transceiver to a terrestrial gateway 
(8) via at least one non-geosynchronous orbit 30 
satellite (7); 

relaying the Internet service request from the 
gateway to an Internet entity that is to fulfill the 
service request; and 

fulfilling the service request by transmitting da- 35 
ta from the Internet entity to the data processor 
via a geosynchronous orbit satellite (1 ) and the 
satellite receiver. 

25. A method as in claim 24, wherein the step of fulfilling *o 
includes a step of selecting the path based on at 
least one of a nature of the data or an amount of 
data to be transmitted. 

26. A method as in claim 1 5, wherein the user terminal « 
(6) is characterized by a satellite transceiver, a sat- 
ellite receiver and a video receiver, and wherein the 
method is further characterized by: 

operating the user terminal to make a service so 
request to a source of video programming that 
is transmitted through the satellite transceiver 
to a terrestrial gateway (8) via at least one non- 
geosynchronous orbit satellite (7) of the non- 
geosynchronous orbit satellite communication 55 
system (7, 8); 

relaying the service request from the gateway 
to the source of video programming that is to 



fulfill the service request; and 
fulfilling the service request by using a prede- 
termined criteria to selectively transmit video 
programming from the source to the video re- 
ceiver via a geosynchronous orbit satellite (1) 
and the satellite receiver or to the video receiv- 
er via said at least one non-geosynchronous or- 
bit satellite (7) and said satellite transceiver. 



Patentanspruche 

1. Ein Kommunikationssystem, das folgende Merk- 
male aufweist: 

ein erstes Satellitensystem (1, 3), das einen 
terrestrischen Dienstbereich mit einem Rund- 
sendungskommunikationsdienst (5) versieht; 

ein zweites Satellitensystem (7, 8), das zumin- 
dest einen Abschnitt des terrestrischen Dienst- 
bereichs mit einem Zweiweg-Kommunikations- 
dienst (9, 1 0) versieht; und 

ein Benutzerendgerat (6), das ein Sende-/ 
Empfangsgerat zum Anfordern eines Rund- 
sendungskommunikationsdienstes durch das 
zweite Satellitensystem aufweist und ferner ei- 
nen Empfanger zum Empfangen des angefor- 
derten Rundsendungskommunikationsdien- 
stes durch das erste Satellitensystem aufweist, 
dadurch gekennzeichnet, daft 

eine bidirektionale Kommunikationsverbin- 
dung (14, 16) zwischen dem ersten Satelliten- 
system und dem zweiten Satellitensystem vor- 
gesehen ist, und 

das erste Satellitensystem eine Bodenseg- 
mentsteuerung (3) zum Verwenden von vorbe- 
stimmten Kriterien umfaBt, um den angeforder- 
ten Rundsendungskommunikationsdienst 
durch Senden des angeforderten Rundsen- 
dungskommunikationsdienstes auf einer Auf- 
wartsverbindung (4) zu einem Satelliteh (1 ) des 
ersten Satellitensystems zum Empfang durch 
den Empfanger oder durch Senden des ange- 
forderten Rundsendungskommunikationsdien- 
stes uber die bidirektionale Verbindung zu dem 
zweiten Satellitensystem zum Empfang durch 
das Sende-/Empfangsgerat selektiv zu dem 
Benutzerendgerat zu leiten. 

2. Ein Kommunikationssystem gem&G Anspruch 1, 
bei dem das erste Satellitensystem (1,3) durch zu- 
mindest einen Satelliten (1 ) gekennzeichnet ist, der 
die Erde auf einer groBeren Hone umkreist als Sa- 
telliten (7) des zweiten Satellitensystems (7, 8). 
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3. Ein Kommunikationssystem gemaB Anspruch 1 
oder 2, bei dem das erste Satellitensystem (1, 3) 
durch zumindest einen Satelliten (1) gekennzeich- 
net ist, der die Erde in einer geosynchronen Um- 
laufbahn umkreist, und bei dem das zweite Satelli- 
tensystem (7, 8) aus einer Mehrzahl von Satelliten 
(7) zusammengesetzt ist, die die Erde in einer nicht- 
geosynchronen Umlaufbahn umkreisen. 

4. Ein Kommunikationssystem gemaB einem der vor- 
hergehenden Anspruche, bei dem das zweite Sa- 
tellitensystem (7, 8) und das Benutzerendgerat (6) 
zusammen betreibbar sind, urn das Benutzerend- 
gerat in das Kommunikationssystem anzumelden 
und urn einen Roaming-/Nicht-Roaming-Zustand 
des Benutzerendgerats zu bestimmen. 

5. Ein Kommunikationssystem gemaB einem der vor- 
hergehenden Anspruche, bei dem der Rundsen- 
dungskommunikationsdienst (5) Datenpakete von 
einem Datenkommunikationsnetz, das mit dem er- 
sten Satellitensystem (1, 3) gekoppelt ist, zu dem 
Benutzerendgerat (6) ubertragt. 

6. Ein Kommunikationssystem gemaB Anspruch 5, 
bei dem das zweite Satellitensystem (7, 8) Daten- 
pakete von einem Datenkommunikationsnetz, das 
mit dem ersten Satellitensystem (1 , 3) gekoppelt ist, 
zu dem Benutzerendgerat (6) ubertragt. 

7. Ein Kommunikationssystem gemaB einem der An- 
spruche 1 bis 4, bei dem der Rundsendungskom- 
munikationsdienst (5) Datenpakete von einem In- 
ternetserver, der uber einen Internet-Dienstanbie- 
ter (20) mit dem ersten Satellitensystem (1, 3) ge- 
koppelt ist, zu dem Benutzerendgerat (6) ubertragt. 

8. Ein Kommunikationssystem gemaB Anspruch 7, 
bei dem das zweite Satellitensystem (7, 8) Daten- 
pakete von einem Internetserver, der uber einen In- 
ternet-Dienstanbieter (20) mit dem ersten Satelli- 
tensystem (1, 3) gekoppelt ist, zu dem Benutze- 
rendgerat (6) ubertragt. 

9. Ein Kommunikationssystem gemaB einem der vor- 
hergehenden Anspruche, bei dem der Rundsen- 
dungskommunikationsdienst (5) Fernsehsignale zu 
dem Benutzerendgerat (6) ubertragt. 

10. Ein Kommunikationssystem gemaB Anspruch 1, 
bei dem der Zweiweg-Kommunikationsservice (9, 
10) durch einen bidirektionalen Punkt-zu-Punkt- 
Kommunikationsdienst gekennzeichnet ist. 

11. Ein Kommunikationssystem gemaB Anspruch 10, 
bei dem die bidirektionale Kommunikationsverbin- 
dung (14, 16) durch eine Verbindung zwischen ei- 
ner Bodensegmentsteuerung des ersten Satelliten- 



systems (1, 3) und einer Bodensegmentsteuerung 
des zweiten Satellitensystems (7, 8) gekennzeich- 
net ist. 

5 12. Ein kommunikationssystem gemaB Anspruch 11, 
bei dem das Sende-/Empfangsgerat Dienstanfor- 
derungen stellt, urn eine Verbindung mit einem Da- 
tenkommunikationsnetzserver herzustellen, der mit 
der Bodensegmentsteuerung des ersten Satelliten- 

10 systems (1 , 3) bidirektional gekoppelt ist. 

13. Ein Kommunikationssystem gemaB Anspruch 11, 
bei dem das Sende-/Empfangsgerat Dienstanfor- 
derungen stellt, um eine Verbindung mit einem In- 
15 ternetserver herzustellen, der durch einen Internet- 
Dienstanbieter (20) mit der Bodensegmentsteue- 
rung des ersten Satellitensystems (1, 3) bidirektio- 
nal gekoppelt ist. 

20 14. Ein Kommunikationssystem gemaB Anspruch 11, 
bei dem das Sende-/Empfangsgerat Dienstanfor- 
derungen stellt, um eine Verbindung mit einem 
Rundsendungs-Dienstanbieter herzustellen, der 
mit der Bodensegmentsteuerung des ersten Satel- 

25 litensystems (1 , 3) gekoppelt ist. 

15. Ein Verfahren zum Liefern von Daten zu einem Be- 
nutzerendgerat (6) in einem satellitenbasierten 
Kommunikationssystem, das folgende Schritte auf- 
30 we ist: 

Betreiben des Benutzerendgerats (6), um das- 
selbe unter Verwendung von Anmeldungspro- 
tokollen eines Satellitenkommunikationssy- 
35 stems (7, 8) mit einer nicht-geosynchronen 

Umlaufbahn bei dem Kommunikationssystem 
anzumelden; 

Betreiben des Benutzerendgerats (6), um unter 
Verwendung eines Dienstanforderungsproto- 
kolls des Satellitenkommunikationssystems 
mit einer nicht-geosynchronen Umlaufbahn ei- 
ne Dienstanforderung an das Kommunikati- 
onssystem zu stellen; und 

45 

ansprechend auf die Dienstanforderung, Her- 
stellen einer Verbindung mit einer Datenquelle, 
die mit einem Rundsendungssatellitenkommu- 
nikationssystem (1, 3) gekoppelt ist, dadurch 
so gekennzeichnet, daft das Verfahren ferner fol- 

genden Schritt aufweist: 

unter Verwendung eines vorbestimmten 
Kriteriums, selektives Liefern von Daten 
55 von der Datenquelle zu dem Benutzerend- 

gerat durch zumindest einen Satelliten (7) 
des Satellitenkommunikationssystems mit 
einer nicht-geosynchronen Umlaufbahn 
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Oder Liefern von Daten von der Datenquel- 
le zu dem Benutzerendgerat durch zumin- 
dest einen SateNiten (1) des 
Rundsendungssatellitenkommunikations- 
systems. 

1 6. Ein Verfahren gemaB Anspruch 1 5, bei dem das Be- 
treiben des Benutzerendgerats (6), um dasselbe 
anzumelden, ein Durchfuhren einer Positionsloka- 
lisierungsoperation an einem terrestrischen Gate- 
way (8) umfaBt, um einen Ort des Benutzerendge- 
rats zu bestimmen. 

17. Ein Verfahren gemaB Anspruch 15, bei dem das Be- 
treiben des Benutzerendgerats (6), um dasselbe 
anzumelden, ein Durchfuhren einer Positionsloka- 
iisierungsoperation an einem terrestrischen Gate- 
way (8) umfaBt, um einen Roming-/Nicht-Roaming- 
Zustand des Benutzerendgerats zu bestimmen. 

18. Ein Verfahren gemaB einem der Anspruche 15 bis 

17, bei dem das selektive Liefern ein Bestimmen 
von zumindest einer Anzahl von Bytes von Daten, 
die geliefert werden sollen, umfaBt. 

19. Ein Verfahren gemaB einem der Anspruche 15 bis 

18, bei dem das selektive Liefern ein Bestimmen 
von zumindest einem Typ von Daten, die geliefert 
werden sollen, umfaBt. 

20. Ein Verfahren gemaB einem der Anspruche 15 bis 

19, bei dem das selektive Liefern ein Bestimmen 
umfaBt, daB das Benutzerendgerat (6) berechtigt 
ist, die Daten durch zumindest einen SateNiten (7) 
des Satellitenkommunikationssystems mit einer 
nicht-geosynchronen Umlaufbahn (7, 8) Oder das 
Rundsendungssatellitenkommunikationssystem 
(1,3) zu empfangen. 

21. Ein Verfahren gemaB einem der Anspruche 15 bis 

20, bei dem das selektive Liefern ein Bestimmen 
umfaBt, daB das Benutzerendgerat (6) berechtigt 
ist, die Daten von der Datenquelle zu empfangen. 

22. Ein Verfahren gem§B einem der Anspruche 15 bis 

21 , bei dem das Benutzerendgerat (6) entwederein 
stationares Benutzerendgerat Oder ein mobiles Be- 
nutzerendgerat ist. 

23. Ein Verfahren gemaB einem der Anspruche 15 bis 

22, bei dem fur den Fall, daB die Daten durch den 
zumindest einen Satelliten (1) des Rundsendungs- 
satellitenkommunikationssystems (1, 3) geliefert 
werden, das Verfahren ferner dadurch gekenn- 
zelchnet ist, daB dasselbe gleichzeitig eine Fern- 
sprechverbindung mit dem Benutzerendgerat (6) 
durch zumindest einen Satelliten (7) des Satelliten- 
kommunikationssystems mit einer nicht-geosyn- 



chronen Umlaufbahn (7, 8) herstellt. 

24. Ein Verfahren gemaB Anspruch 1 5, bei dem das Be- 
nutzerendgerat (6) durch einen Datenprozessor ge- 

5 kennzeichnet ist, der mit einem Satelliten-Sende-/ 
Empfangsgerat und mit einem Satellitenempfanger 
gekoppelt ist, und bei dem das Verfahren ferner 
durch folgende Schritte gekennzeichnet ist: 

to Betreiben des Datenprozessors, um eine Inter- 

net-Dienstanforderung zu stellen, die durch 
das Satelliten-SendeVEmpfangsgerat zu ei- 
nem terrestrischen Gateway (8) uber zumin- 
dest einen Satelliten mit einer nicht-geosyn- 
15 chronen Umlaufbahn (7) gesendet wird; 

Weiterleiten der Internet-Dienstanforderung 
von dem Gateway zu einer Internet-Entitat, die 
die Dienstanforderung erfullen soil; und 

20 

Erfullen der Dienstanforderung durch Senden 
von Daten von der Internet-Entitat zu dem Da- 
tenprozessor uber einen Satelliten mit einer 
geosynchronen Umlaufbahn (1 ) und den Satel- 
25 litenempfanger. 

25. Ein Verfahren gemaB Anspruch 24, bei dem der 
Schritt des Erfullens einen Sen ritt des Auswahlens 
des Wegs auf der Basis zumindest einer Beschaf- 

30 fenheit der Daten Oder einer zu sendenden Daten- 
menge umfaBt. 

26. Ein Verfahren gemaB Anspruch 1 5 f bei dem das Be- 
nutzerendgerat (6) durch ein Satelliten-Sende-/ 

35 Empfangsgerat, einen Satellitenempfanger und ei- 
nen Videoempfanger gekennzeichnet ist, und wo- 
bei das Verfahren ferner durch folgende Schritte ge- 
kennzeichnet ist: 

to Betreiben des Benutzerendgerats, um eine 

Dienstanforderung an eine Videoprogrammie- 
rungsquelle zu stellen, die durch das Satetliten- 
Sende-/Empfangsgerat zu einem terrestri- 
schen Gateway (8) uber zumindest einen Sa- 
45 telliten mit einer nicht-geosynchronen Umlauf- 

bahn (7) des Satellitenkommunikationssy- 
stems mit einer nicht-geosynchronen Umlauf- 
bahn (7, 8) gesendet wird; 

so Weiterleiten der Dienstanforderung von dem 

Gateway zu der Videoprogrammierungsquelle, 
die die Dienstanforderung erfullen soil; und 

Erfullen der Dienstanforderung durch Verwen- 
55 den eines vorbestimmten Kriteriums, um selek- 

tiv eine Videoprogrammierung von der Quelle 
uber einen Satelliten mit einer geosynchronen 
Umlaufbahn (1) und den Satellitenempfanger 
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zu dem Videoempfanger Oder uber den zumin- 
dest einen Satelliten mit einer nicht-geosyn- 
chronen Umlaufbahn (7) und das Satelliten- 
Sende-/Empfangsgerat zu dem Videoempfan- 
ger zu senden. 



Revendications 

1. Systeme de telecommunication, comprenant : 

un premier systeme de satellites (1 , 3) qui four- 
nit un service de communication de radioteie- 
phonie (5) dans une zone de service terrestre, 
un deuxieme systeme de satellites (7, 8) qui 
fournit un service de communication bilate>ale 
(9, 1 0) dans au moins une partie de la zone de 
service terrestre, et 

un terminal d'utilisateur (6) qui comprend un 
6metteur-recepteur pour faire des requetes de 
service de radioteiephonie, par I'intermediaire 
dudit deuxieme systeme de satellites (7, 8) et 
qui comprend, en outre, un recepteur pour re- 
cevoir le service de communication de radiote- 
lephone qui a ete demande par I'intermediaire 
du premier systeme de satellites (1, 3), 

caracterise* en ce que 

on prevoit une liaison de communication bidi- 
rectionnelle (14,16) entre ledit premier systeme de 
satellites (1 , 3) et ledit deuxieme systeme de satel- 
lites (7, 8) et 

en ce que ledit premier systeme de satellites 
(1 , 3) comprend un gestionnaire de segment au sol 

(3) pour utiliser des criteres predetermines pour 
router, de maniere selective, le service de radiote- 
iephonie qui a ete demande audit terminal d'utilisa- 
teur (6) en transmettent le service de radiot6l6pho- 
nie qui a ete demande sur une liaison ascendante 

(4) vers un satellite (1) dudit premier systeme de 
satellites (1 , 3) ou en transmettant le service de ra- 
dioteiephonie qui a ete demande sur ladite liaison 
de communication bidirectionnetle (14,16) vers le 
deuxieme systeme de satellites (7, 8) pour la recep- 
tion par ledit emetteur-recepteur. 

2. Systeme de telecommunication selon la revindica- 
tion 1 , dans lequel le premier systeme de satellites 
(1, 3) est caracterise par au moins un satellite (1) 
qui est en orbite autour de la terre a une altitude qui 
est superieure a celle des satellites (7) du deuxieme 
systeme de satellites (7, 8). 

3. Systeme de telecommunication selon la revendica- 
tion 1 ou 2, dans lequel le premier systeme de sa- 
tellites (1 , 3) est caracterise par au moins un sa- 
tellite (1) qui est en orbite autour de la terre selon 
une orbite geosynchrone et dans lequel le deuxie- 



me systeme de satellites (7, 8) est constitue d'une 
plurality de satellites (7) qui sont en orbite autour 
de la terre selon une orbite qui n'est pas geosyn- 
chrone.. 

5 

4. Systeme de telecommunication selon Tune quel- 
conque des revendications pr6c6dentes, dans le- 
quel ledit deuxieme systeme de satellites (7, 8) et 
ledit terminal d'utilisateur (6) peuvent fonctionner 

10 ensemble pour faire un enregistrement chronologi- 
que dans ledit terminal d'utilisateur (6) vers ledit 
systeme de telecommunication et pour determiner 
un etat de nomade/non nomade dudit terminal d'uti- 
lisateur (6). 

5. Systeme de telecommunication selon Tune quel- 
conque des revendications prec6dentes, dans le- 
quel le service communication de radioteiephonie 
(5) transporte des paquets de donnees vers ledit 

20 terminal d'utilisateur (6) a partir d'un r6seau de com- 
munication de donnees qui est retie audit premier 
systeme de satellites (1, 3). 

6. Systeme de telecommunication selon la revendica- 
25 tion 5, dans lequel ledit deuxieme systeme de sa- 
tellites (7, 8) transporte des paquets de donnees 
vers ledit terminal d'utilisateur (6) a partir d'un r6- 
seau de communication de donnees qui est relie 
audit premier systeme de satellites (1 , 3). 

30 

7. Systeme de telecommunication selon Tune quel- 
conque des revendications 1 a 4, dans lequel le ser- 
vice communication de radioteiephonie (5) trans- 
porte des paquets de donnees vers ledit terminal 

35 d'utilisateur (6) a partir d'un serveur sur Internet qui 
est reli6 audit premier systeme de satellites (1, 3) 
par I'intermediaire d'un fournisseur de service sur 
Internet (20). 

^0 8. Systeme de telecommunication selon la revendica- 
tion 7, dans lequel ledit deuxieme systeme de sa- 
tellites (7, 8) transporte des paquets de donnees 
vers ledit terminal d'utilisateur (6) a partir d'un ser- 
veur sur Internet qui est reli6 audit premier systeme 
45 de satellites (1 , 3) par I'intermediaire d'un fournis- 
seur de service sur Internet (20). 

9. Systeme de telecommunication selon Tune quel- 
conque des revendications pr6cedentes, dans le- 

so quel le service communication de radioteiephonie 
(5) transporte des signaux de television vers ledit 
terminal d'utilisateur (6). 

10. Systeme de telecommunication selon la revendica- 
55 tion 1 , dans lequel le service de communication bi- 

laterale (9, 1 0) est caracterise par un service de 
communication birectionnelle de point a point. 
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11. Systeme de telecommunication selon la revendica- 
tion 1 0, dans lequel la liaison de communication bi- 
directionnelle (14, 16) est caract6ris6e par une 
liaison entre un gestionnaire de segment au sol du- 
dit premier systeme de satellites (1 , 3) et un ges- 
tionnaire de segment au sol dudit deuxieme syste- 
me de satellites (7, 8). 

12. Systeme de telecommunication selon la revendica- 
tion 11, dans lequel I'emetteur-recepteur effectue 
une requeue de service pour etablir une connexion 
avec un serveur de reseau de communication de 
donnees qui est relie de maniere bidirectionnelle 
avec ledit gestionnaire de segment au sol dudit pre- 
mier systeme de satellites (1 ,3). 

13. Systeme de telecommunication selon la revendica- 
tion 11, dans lequel Temetteur-recepteur effectue 
une requite de service pour Etablir une connexion 
avec un serveur sur Internet qui est relie de maniere 
bidirectionnelle avec ledit gestionnaire de segment 
au sol dudit premier systeme de satellites (1 , 3) par 
I'intermediaire d'un fournisseurde service sur Inter- 
net (20). 

14. Systeme de telecommunication selon la revendica- 
tion 11, dans lequel I'emetteur-recepteur effectue 
des requites pour etablir une connexion avec un 
fournisseur de service de radiotelephonie qui est re- 
lie audit gestionnaire de segment au sol dudit pre- 

. mier systeme de satellites (1, 3). 

15. Procede pour fournir des donnees a un terminal 
d'utilisateur (6) dans un systeme de telecommuni- 
cation base sur des satellites, comprenant les eta- 
pes suivantes : 

faire fonctionner le terminal d'utilisateur (6) 
pour faire un enregistrement chronologique 
dans le systeme de communication en utilisant 
I'enregistrement chronologique dans des pro- 
tocols d'un systeme de communication par 
satellites se trouvant sur une orbite qui n'est 
pas geosynchrone (7, 8) ; 
faire fonctionner le terminal d'utilisateur (6) 
pour faire une requeue de service au systeme 
de communication en utilisant un protocole de 
requite de service du systeme de communica- 
tion par satellites se trouvant sur une orbite qui 
n'est pas geosynchrone (7, 8) ; et 
en reponse a la requete de service, etablir une 
liaison avec une source de donnees qui est re- 
lie a un systeme de communication par satellite 
par radiotelephonie (1 , 3), caracte>is£ en ce 
que le procede comprend en outre les etapes 
suivantes : 

utiliser un critere predetermine, fournir, de 



maniere selective, des donnees en prove- 
nance de la source de donnees au terminal 
d'utilisateur (6) par I'interm6diaire d'au 
moins un satellite (7) du systeme de com- 

5 munication par satellites se trouvant sur 

une orbite qui n'est pas geosynchrone (7, 
8) ou fournir des donnees en provenance 
de la source de donnees au terminal d'uti- 
lisateur (6) par I'intermediaire d'au moins 

10 un satellite (1 ) du systeme de communica- 

tion par satellite par radiotelephonie (1 , 3). 

16. Proc6d6 selon la revendication 15, dans lequel 
retape de fonctionnement du terminal d'utilisateur 
is (6) pour faire un enregistrement chronologique 
comprend une operation de localisation de position 
a un point d'acces terrestre (8) pour determiner un 
emplacement du terminal d'utilisateur (6). 

20 17. Proc6d6 selon la revendication 15, dans lequel 
I'etape de fonctionnement du terminal d'utilisateur 
(6) pour faire un enregistrement chronologique 
comprend une operation de localisation de position 
a un point d'acces terrestre (8) pour determiner un 

25 6tat nomade/non nomade du terminal d'utilisateur 
(6). 

1 8. Procede selon i'une quelconque des revendications 
15 a 17, dans tequel retape de fourniture selective 

30 comprend la determination d'au moins un nombre 
de multiplets de donnees a fournir. 

1 9. Procede selon I'une quelconque des revendications 
15 & 18, dans lequel retape de fourniture selective 

35 comprend la determination d'au moins un type de 
donn6es a fournir. 

20. Proc6de selon I'une quelconque des revendications 
15 a 19, dans lequel retape de fourniture selective 

40 comprend la determination du fait que le terminal 
d'utilisateur (6) est autorise a recevoir les donnees 
par I'intermediaire d'au moins un satellite (7) du sys- 
teme de communication par satellites se trouvant 
sur une orbite qui n'est pas geosynchrone (7, 8) ou 

<5 au moins un satellite (1) du systeme de communi- 
cation par satellite par radiotelephonie (1 , 3). 

21 . Proc6d6 selon I'une quelconque des revendications 
1 5 a 20, dans lequel retape de fourniture selective 

so comprend la determination du fait que le terminal 
d'utilisateur (6) est autorise a recevoir les donnees 
en provenance de la source de donnees. 

22. Proc6de selon I'une quelconque des revendications 
55 1 5 a 21 , dans lequel le terminal d'utilisateur (6) est 

un terminal d'utilisateur fixe ou un terminal d'utilisa- 
teur mobile. 
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23. Procede selon Tune quelconque des revendications 
15 a 22, dans lequel, dans le cas ou les donnees 
sont fournies par I'intermediaire d'un satellite (1 ) du 
systeme de communication par satellite par radio- 
telephone (1, 3), le procede est caracterise en 5 
outre par le fait de r6aliser en meme temps une 
connexion teiephonique vers le terminal d'utilisa- 
teur (6) par I'intermediaire d'au moins un satellite 

(7) du systeme de communication par satellites se 
trouvant sur une orbite qui n'est pas geosynchrone 10 
(7, 8). 

24. Procede selon la revendication 15, dans lequel le 
terminal d'utilisateur (6) est caracterise par un pro- 
cesses de donnees qui est relie a un emetteur-r6- 15 
cepteur de satellite et a un recepteur de satellite et 
dans lequel le procede est caracterise en outre 
par les etapes suivantes : 

faire fonctionner le processeur de donnees 20 
pour effectuer une requete de service sur Inter- 
net qui est transmise par I'intermediaire de 
Pemetteur-r6cepteur du satellite vers un point 
d'acces terrestre (8) par I'intermediaire d'au 
moins un satellite (7) se trouvant sur une orbite 25 
qui n'est pas geosynchrone ; 
relayer la requete de service sur Internet du 
point d'acces vers une entity Internet qui doit 
realiser la requete de service ; et 
realiser la requete de service sur Internet en 30 
transmettant des donnees en provenance de 
Tentite Internet vers le processeur de donnees 
par I'intermediaire d'un satellite (1) se trouvant 
sur une orbite geosynchrone et du recepteur du 
satellite. 35 

25. Procede selon la revendication 24, dans lequel 
Petape de realisation comprend une etape de se- 
lection du trajet bas6e sur au moins une des natures 
des donn6es ou un montant de donn6es a trans- 40 
mettre. 

26. Proc6de selon la revendication 15, dans lequel le 
terminal d'utilisateur (6) est caracterise par un 
emetteur-r6cepteur de satellite, un r6cepteur de sa- 45 
tellite et un recepteur de signaux video et dans le- 
quel le procede est en outre caracterise par les 
etapes suivantes : 

faire fonctionner le terminal d'utilisateur (6) so 
pour faire une requete de service a une source 
de programmation de video qui est transmise 
par I'intermediaire I'emetteur-r6cepteur du sa- 
tellite a un point d'acces terrestre (8) par I'inter- 
mediaire d'au moins un satellite (7) du systeme ss 
de communication par satellites se trouvant sur 
une orbite qui n'est pas geosynchrone (7, 8) ; 
relayer la requete de service du terminal d'uti- 



lisateur (6) a la source de programmation de 
video qui doit r6aliser la requete.de service ; et 
r6aliser la requete de service en utilisant un cri- 
tere predetermine pour transmettre de maniere 
selective un programme de video en provenan- 
ce de la source vers le recepteur de video par 
I'intermediaire d'un satellite (1) qui se trouve 
sur une orbite geosynchrone etdu recepteur de 
satellite ou vers le recepteur de video par I'in- 
termediaire d'au moins un satellite (7) qui se 
trouve sur une orbite qui n'est pas geosynchro- 
ne et de l'6metteur-recepteur de satellite. 



22 



EP 0 955 737 B1 




Uj 

to 



I 

) 

/ 


i 


/ 




/ ^ 
/ / 








ORKS 







23 



EP 0 955 737 B1 




24 



EP 0 955 737 B1 




EP 0 955 737 B1 




26 



EP 0 955 737 B1 




^ O O 

a ^ a. ^ 



27 



EP 0 955 737 B1 




28 



EP 0 955 737 B1 




EP 0 955 737 B1 




EP 0 955 737 B1 




31 



EP 0 955 737 B1 




32 



EP 0 955 737 B1 




EP 0 955 737 B1 




ACTIVE LINKS SESSION OPERATION 

INACTIVE LINKS 



34 



EP 0 955 737 B1 




ACTIVE LINKS SESSION OPERATION 

INACTIVE LINKS 



35 



EP 0 955 737 B1 




EP 0 955 737 B1 




ACTIVE LINKS SESSION OPERATION 

INACTIVE LINKS 



37 



EP 0 955 737 B1 




ACTIVE LINKS SESSION OPERATION 

INACTIVE LINKS 



38 



EP 0 955 737 B1 




BSP OR PSTN 



ACTIVE LINKS 
INACTIVE LINKS 



SESSION OPERATION 



EP 0 955 737 B1 




BSP OR PSTN 



ACTIVE LINKS 
INACTIVE LINKS 



SESSION OPERATION 



40 



EP 0 955 737 B1 




BSP OR PSTN 



ACTIVE LINKS 
INACTIVE LINKS 



SESSION OPERATION 



41 



EP 0 955 737 B1 



co 

Li- 
CD 



O 



"la 1 



UJ 

< 
CO 



CO 

< 

o 

Q 

< 

O 

q: 
co 



2 
CO 

>- 

CO 
CO 

z> 

CO 



co 
u. 

CD 



CP 

o 
m 



v 



o 



CO UJ 



< o 

O 3 b=? 

< OLu 
O </>Z 
or UJ O 
CD C£ O 



o 
or 

O 

o 
>- 

LxJ 

O 
UJ 



\ 



m 



00 

o 
m 



V 



o a: 
a: 



O 
co 

UJ 

a: 



L J_ _ X- - 



CO 

in 



v 



CO 

m 




< 



x 

UJ 

_J 

Q 



a: 
uj 

X 



2 



r 



< 
CL 
X 



L 



m 
Ta- 
rn 



cr 

UJ 

> 
z 
o 
o 

CL 



\ 



m 



cr 
o 



Q 
O 



i 
_i 



in 



< UJ 

£ > 

O uj 
* — o 

CL UJ 

O cr 



r 



j 



CM 



cr 

UJ 



v- a: x x 
O f- o o 



o 
o 
o 
o 




co 
< 

o CO 



or 
ui 



O 3 
O CO =J QC CL 
<U<05 
OUhUo 

cr o uj ui o 
co < o cr 



oo 
in 



/ 



to 
o 
m 



co 
< 



CO 

u. 



or 



CT 
UI 
I— 

a 



oy<2 0 

a: uj i- < o 
cd u. (/) 2w 



CD 
O 



z 

X 

o 

C/) 



T 

o 
lf> 
in 



C 



CD 
CO 

o 
u. 

o 



42 



EP 0 955 737 B1 



r ' 

CO 

in 



< 

CO 

d 



o 
cr 



m 



2 uj 

IS 

. > 

o o 

i* 

uj 
< X 
O fr- 
ee o 



co 

< cr 

O cu 

o o 

< >- << 
o jh-z 
q:z<< 

CD O OS 



m 



o 
z 
to 

CO 
UJ 
CJ 

o 

£<! 

si 

00 I/) 



_ cr 
I- o 
< CO 

Q CO 
UJ 

a: o 
uj O 
co cr 
3 a. 



CO o 

< CO 
O CO 
Q LU 

< < O 
OH- O 

cr < cr 
cd q a 



o 

rO 

in 



uj ~ 

< en cr 

O 7 ^ 

Q o 2 

3 A- ^ 

O CO 5 

or UJ < 

mo: 2 



\ 



i 



m 
in 



co 

CO S 

cr < 

LU UJ 

co cr 
3 ' — 

CO 

a: ^ 

O Q 



/ 



CO 

< co a: 
o z 

2 o o 

LU < CL 
O O CO 

cr a: lu 

3 CD CT 



UJ 
O 
< 



o 
cr 



o 



2 H- 

o a: < 
a o t^f 
co cr 
W </>o 

cr o 3 

UJ or < 
CO CL 



QC 
— I 
3 



o 
m 



O => 

LU 

a <~> 

3 U- 
O 

my 



°cr 

CD 3 



j 



1 1 1 

< 2: W 

H- CO 2 

< UJ < 

o cr 2 



in 



cr 



o o 
in in 



< 
00 

0 



O 
on 



CD 
00 

u: 



m 



CT 
LU 
Q 
> 

o 
cr 

CL ^ 

y * 

>o 

uj 
00 



o 
cr 



< 

CT 

o 

X 
I— 
3 
< 

CL 
CO 



m 



m 



< 



< 



< cr o 
O ^ uj w 
^ < t o 
* — o — • — 



00 

>- 
< 



o < 

H- O 



O - > 
cr uj 

CD 2 



cr 
co uj 
u. co 

CD 3 



O 
CM 

m 



cr 

UJ 

o 
> 

or ^ 

Q- CVJ 

•yd 

UJ 

00 



to 

>- 
< 



2 UJ 

on < 

Lu O 



O 
2 



o 

LU 

f= 2 
CO O 
CL CJ 



o ^ 
cr 



o co 
h- a. 



CM 

o 
m 



43 



EP 0 955 737 B1 




DETERMINE 
LOCATION, AND 
AZIMUTH AND 
ELEVATION OF 
GSO SAT 1 



ORIENT BRA 25 
AND LOCK TO 
BROADCAST 
SIGNAL. 

OBTAIN SAT ID 




SAT 1 
ID 



RCVR IN 
STANDBY 



(FIG. 9C) 



2 



FIG. 

LOG 



GW 8 RECEIVES 
DENY SERVICE 
MESSAGE, RE- 
FORMATS AND 
SENDS TO SCT 



SCT RECEIVES 
DENY SERVICE 
MESSAGE 
DISPLAYED 
BY UT6 




44 



EP 0 955 737 B1 



ACTIVATE 
SCT 22. 
ACQUIRE 
NGSO CONS. 7, 
SEND SRV REQ. 



FIG. 9B 

LOG ON 



GW 8 PERFORMS 
UT6 POSITION 
LOCATION 



NO 



DISPLAY 
MSG AND 
STOP 




GW 8 

DETERMINES 

ROAMING 

STATUS, 



YES 



OUERY urs 

HOME HLR 



SYNC 
DATA 

TIMING 
INFO 





QUERY TO 
GW8 HLR 



REGISTER 


USER. 


SEND GW 


ID 


AND INFO 




TO UT 6 





DISPLAY SCT 
READY FOR 
SERVICE. 
SCT TO 
STANDBY 



J 



BROADCAST 



SRV DESIRED 
TELEPHONY 



REQUEST 
BROADCAST! 
SERVICE 
FROM GW8 



h© 

(TO FIG. 9C) 



SRV DESIRED 



REQUEST 
TELEPHONYl 
SERVICE 



45 



EP 0 955 737 B1 




FROM 
FIG. 9B 



i 



GW 8 DETECTS 
AND PROCESSES 
BROADCAST 
SERVICE REQ. 







GW 8 FORWARDS 


BROADCAST 


SERVICE 


REQ. 


TO BFS 


3 






BFS 3 




RECEIVES 


SERVICE 




REQUEST 






BFS 3 




PROCESSES f 


BROADCAST 


SERVICE 


REQ. | 




ARE 
3ROADCAS1 
JESOURCES. 
JWAIL, 

I YES 





Tno 


NO 






STOP 



COMBINE 
ACCEPT 
SERVICE MSG 
WITH RESOURCES 




QUERY 
USER'S 
HOME 
DATABASE 



NO 



FORM DENY 
SERVICE 
MSG AND 
SEND TO GW 



/ I JSEP?\ 



YES 



REGISTER 
USER FOR 
BROADCAST 
SERVICE 




SEND COMBINED 
ACCEPT SERVICE 
MSG. TO 
GW 8 




FIG. 9C 



LOG ON 



46 



EP 0 955 737 B1 




GW 8 RECEIVES 
ACCEPT SERVICE 
MESSAGE 
FROM BPS 3 



GW 8 SETS 
UP TWO WAY 
NGSO LINKS 
WITH SCT 22 



GW 8 SENDS 
READY INFO 
TO SCT 22 




FIG. 9D 

LOG ON 



47 



EP 0 955 737 B1 




ALL UNITS 



IN STANDBY 



USER SELECTS 
BEGIN SESSION. 
RELAY SERVICE 
REQUEST TO BFS 
VIA SCT AND GW 



BFS 3 LINKS 
USER TO 
SELECTED 
SERVICE PROVIDER 



SERVICE 
PROVIDER AND 
UT6 EXCHANGE 
SIGNALLING 



INITIAL BROADCAST 
DATA SENT TO 
BIU 24 VIA 
SAT 1 



INITIAL BROADCAST 
DATA RECEIVED 
AND OPTIONALLY 
DISPLAYED BY 
PC 23 



ALL UNITS 
ENTER SESSION 
STANDBY 



SETUP SESSION 



FIG 9E 



48 



EP 0 955 737 B1 



/FROM \ 
\F\G. 9EJ 




ALL UNITS IN 
SESSION STANDBY 



PERFORM AUTH. 
AT BROADCAST 
SERVICE PROVIDER 
USING NGSO 7 LINKS 



FIG. 9F 

INITIATE TWO-WAY 
BROADCAST/INTERACTIVE 
SESSION 



BEGIN USER 
BROADCAST 
SESSION. ALL 
UNITS ACTIVE 




TWO WAY NGSO 
LINKS USED 
FOR 8R0ADCAST 
SIGNAL INITIATION 



SCT GOES 


ON- 


HOOK AND 


TO 


STANDBY 





NGSO SYSTEM 

BILLING 

TERMINATES 



TWO - WAY NGSO 
LINKS USED FOR 
BROAOCAST SIGNAL 
INITIATION, START 
BROADCAST 




9h) 



NON INTERACTIVE 
YES BROADCAST SESSION 



. TWO-WAY 
1° \ INTERACTIVE 
J\C.SC) BROADCAST SESSION 



49 



EP 0 955 737 B1 



/from 




USER INITIATED 
COMMANDS 
AND/OR DATA 



START 

INTERACTIVE 
SESSION BILLING 



FIG. 9G 

TWO-WAY 

BROADCAST/INTERACTIVE 
SESSION 



START/ CONTINUE 

INTERACTIVE 

SESSION 



FORM DATA 
STREAM OF 
PACKETI2ED 
DATA/MESSAGE 




RELAY DATA 
STREAM TO 
SERVICE PROVIDER 
VIA SCT, GW, 
AND BFS 3 



TERNALX.YES 




RECIEVE 

RESPONSE FROM 

EXTERNAL 

NETWORK 

(EG, INTERNET) 



SERVICE PROVIDER 
INITIATED 

COMMAND AND/OR 
DATA 



I 



RELAY TO BFS 3 

RESPONSE 

MANAGERS 



PROCESS 
RESPONSE(S) 
AS NON- 
URGENT 




PROCESS 
RESPONSE(S) 
AND SENT 
TO GW 8 
\ 



RELAY 

RESPONSE TO 
BIU 24 OR 
COMPUTER 23 
VIA SCT 22 



FORWARD 
RESPONSE(S) 
TO BIU 24 
RECEIVER VIA 
BPS 3 & SAT 1 




50 



EP 0 955 737 B1 




FROM 

FIG. 9F. 



) 



INITIATE BROADCAST 

r 



COMMAND 
TO STOP 
SESSION 

©- 



USER SELECTS 

DESIRED 

PROGRAMMING 



I 



FORM DATA 
STREAM OF 
PACKETIZED 
DATA/MESSAGE 



RELAY DATA 
STREAM TO 
SERVICE PROVIDER 
VIA SCT. GW 8 
AND BFS 3" 



SERVICE 
PROVIDER 
PROCESSING, 
GENERATE 
INTERNAL RESP. 



FIG. 9H 

BROADCAST-ONLY 
SESSION 



T 



SEND ON-HOOK 
FROM SCT 22 
TO GW8 



T 



1 



START 

BROADCAST 

BILLING 



GW8 SENDS 

TWO-WAY LINK 

TERMINATE TO 
SCT 22 



T 



T 



RELAY 
RESPONSE 
TO BFS 3 



SCT GOES TO 

STANDBY NGSO 

BILLING 
TERMINATES 



COMMAND 
TO STOP 
LSION 



I 




NO 



YES 





PROCESS 
RESPONSE, 
UPLINK TO 
SAT 1, 

DOWNLINK TO 
BIU 3 RCVR 

r 



DISPLAY AND/OR 

OTHERWISE 

USE RECEIVED 
BROADCAST 

DATA AT UT6 



YES 



RELAY RESPONSE 
TO BFS 3 
RESPONSE 
MANAGER(S) 



RELAY TERMINATE 
FROM BFS TO GW. 
GW RELAYS STOP 
SESSION TO UT6 




YES 




TERMINATE 
BROADCAST 
BILLING 



51 



EP 0 955 737 B1 




FIG. 91 

TERMINATION 



BEGIN TERMINATION 



USER/Biy 
INITIATES 
TERMINATION 



GW PLACES 
SCT 22 IN 
STANDBY 



I 



TWO-WAY NGSO 
LINK BILLING 
TERMINATES 



BROADCAST PROVIDER 

INITIATES 

TERMINATION 



SEND TERMINATION 
COMMAND FROM 
SERVICE PROVIDER 
TO BFS 



I 



BFS RELAYS 

TERMINATION 

COMMAND TO 
BIU 



J 



TERMINATE 
COMMAND 
FORMED- AT 
BIU 24 



1 



RELAY 

TERMINATE 

COMMAND TO 
GW 8 



I 



GW 8 RELAYS 

TERMINATE 

COMMAND TO 
BFS 3 



BROADCAST 

SERVICE 

BILLING 
TERMINATES 



BFS 3 SENDS 

TERMINATE 

COMMAND TO 
SERVICE 

PROVIDER 



I 



SERVICE 
PROVIDER 
BILLING 
TERMINATES 



52 



